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SOME EXPERIMENTAL OBSERVATIONS PERTI- 
’ NENT TO THE TREATMENT OF 

HEPATIC DISEASE * 

By Jesse L Bollman, M D , Rochester , Minnesota 

Our fundamental knowledge of the functions of the liver is based on 
physiologic studies of that organ We have learned from observation of 
animals after complete removal of the liver that this organ is essential for 
the maintenance of the sugar of the blood Jaundice develops in hepatec- 
tomized animals, but the liver is necessary to convert bilirubin which reacts 
indirectly to the van den Bergh test to direct reacting bilirubin 

Many other metabolic processes have been shown to be entirely depen- 
dent on the liver 1 Such functions are but rarely found to be materially im- 
paired m the presence of hepatic disease as seen clinically Explanation of 
the adequacy of these fundamental hepatic functions m the presence of 
extensive hepatic disease is afforded by experiments which show that more 
than 80 per cent of the liver can be removed from animals without demon- 
strable impairment of these functions Further explanation is afforded 
by the fact that regeneration of the liver occurs rapidly after its partial 
removal or destruction by toxic agents It should be noted also that hepatic 
regeneration is inhibited by the presence of jaundice, continued administra- 
tion of hepatotoxic agents, or by a reduction of the blood supply to the h\er 2 
Studies in experimental pathology of acute, subacute and chronic hepatic 
degeneration produced by toxic agents such as carbon tetrachloride appear 
to show many similarities to hepatic disease as it occurs m human beings 
Most of the experimental conditions can be clearly defined, and definite 
factors can be shown to influence the development and course of experi- 
mental lesions While our knowledge of hepatic disease, both clinical and 
experimental, is not sufficiently complete to warrant dogmatic application of 
experimental observations to the treatment of hepatic disease, the factors 
which may be shown to influence experimental hepatic lesions should mdi- 

* Read before the twenty-second Annual Session of the American College of Ph\sicians 
New York, New York, April 5, 1938 
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cate geneial pnnciples applicable to the treatment of disease of the liver m 
human beings 

Most of the observations which I will discuss were made on dogs which 
were given carbon tetrachloride, either by stomach tube or by inhalation 
An overwhelming amount of this drug produces deep narcosis and imme- 
diate death from respiratory failure With small doses, acute necrosis of 
the liver occurs, the extent of which may vary with the amount of the drug 
administered and be greatly influenced by the nutritive condition of the 
animal at the time the drug is given Several hours after administration 
of carbon tetrachloride, the animal loses its appetite and emesis may occur 
Jaundice is usually evident on the second day, and the animal becomes more 
stuporous until death occurs If the animal survives beyond three or four 
days, complete lecovery usually occurs during the first few days extensive 
necrosis and fatty changes take place m the liver, but complete repair occurs 
within about two weeks and the liver appears almost normal histologically 
Repeated administration of carbon tetrachloride at intervals of less than 
two weeks produces more chronic lesions of the liver, similar to those found 
m portal types of cnihosis After several months ascites, bihrubmemia, 
collateral circulation and othei evidences of cirrhosis are present, and unless 
the course is altered such animals die from hemorrhage into the gastro- 
intestinal tract or from a gradually progressing toxemia associated with a 
more or less stuporous condition 

The size and chemical composition of the liver may be greatly varied 
m normal animals by adherence to an unbalanced diet Large differences 
ensue, especially in the glycogen, fat and water content of the liver, depend- 
ing on the excess or deficiency of carbohydrate, fat, or proteins in the diet 
Except when extreme conditions obtain, the ordinary functioning capacity 
of the liver does not appear to be disturbed When additional stress is 
placed on the liver, as by the repeated administration of carbon tetrachloride, 
differences m function become apparent The difference is clearly illus- 
trated in the following experiment Sixteen dogs, of approximately the same 
size, each received 10 cc of carbon tetrachloride by mouth daily for the 
duration of the experiment Four were maintained on a diet containing 
about 90 per cent carbohydrate, four received a mixed diet of approximately 
50 per cent caibohydrate and 25 per cent each of protein and fat, four re- 
ceived lean meat only, and four received a diet consisting of 80 per cent fat 
and 10 per cent each of carbohydrate and protein At the end of three 
weeks all four of the fat-fed animals were dead Necropsy revealed each 
to be icteric, the liver appealed enlarged and fatty, and numerous areas of 
degeneration were present in sections of the liver At the end of one month 
one of the meat- fed animals had marked ascites and died two weeks later 
Within three months another of the meat-fed animals died with marked 
ascites and the other two had definite ascites but otherwise appeared to be 
in good condition In the same period the other eight dogs remained m 
good condition and showed no signs of ascites Biopsy specimens of the 
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liver of the meat-fed animals at the end of three months disclosed that they 
had suffered more extensive injury than was present m the other animals, 
although all showed some evidence of early cirrhosis In six to eight 
months the hepatic lesions of the other animals appeared about the same as 
those of the meat-fed animals at three months 

The effects of alcohol m the production of expeumental cirrhosis are less 
clearly defined We have given alcohol to the stage of definite intoxication 
to dogs twice daily for more than two years Those animals which took a 
well-balanced diet during this time showed no gross or microscopic hepatic 
abnormalities In animals leceivmg carbon tetrachloride and alcohol, acute 
hepatic degenerative changes developed rapidly and cirrhosis dei eloped with 
less caibon tetrachloride than was necessary without the alcohol We had 
interpreted this effect as perhaps being due to the greater solubility of carbon 
tetrachloride in alcohol, with the consequent more rapid absorption of effec- 
tive amounts of carbon tetrachloride , but we have recently altered this view 
because of new evidence regarding the effect of alcohol on the liver Al- 
cohol m the presence of an adequate diet produces no demonstrable effect on 
the liver, but when food is withheld or when diets piedommantly fat are 
given with the alcohol, the liver rapidly becomes fatty With a fat diet 
that would produce fatty livers in dogs m from six to eight weeks, the ad- 
dition of alcohol causes the liver to become fatty in two or thiee da)S It is 
quite probable that alcohol may in a like manner increase the susceptibility 
of the liver to other toxic agents 

We have called attention to the fact that on examination of animals 
which have died from extensive hepatic injury, regardless of the methods by 
which it was produced, the investigator does not find the trpical symptoms 
or the chemical changes that are found following complete removal of the 
liver 3 The detoxicating function of the liver appears to be depressed by 
changes in the organ so that the susceptibility to toxic agents is responsible 
for the symptoms shown, and usually the animal succumbs before the entire 
function of the liver is lost When the toxic agent has destroyed part of 
the liver, some of the toxic substances present may be of metabolic origin 
and are somewhat related to the autolytic disintegration products of injured 
hepatic tissue These considerations seem particularly applicable to animals 
uuth hepatic lesions which do not appear to be very detrimental to the animal 
under ordinary conditions but which cause it to fail rapidly following a sur- 
gical procedure which would be of no consequence to a normal animal 
Following operation, these animals are markedly lacking m resistance, and 

extensive degenerate e changes may rapidl) occur m the previously injured 
luer 

That the condition of the liver may alter the efrect of rarious toxic 
agents can be shown m a number of ways Intoxication with alcohol may 
be produced in dogs with fatty livers b} half the amount required to produce 
the same degree of intoxication in normal animals Anesthesia with the 
vinous barbiturate derivatives is produced with about half of the amount 
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necessary for normal animals The immediate effect of carbon tetrachloride 
is also greatly increased and the extent of hepatic damage produced is 
greater In each of these examples the response to the toxic agent is similar 
in quality, but the quantitative response is greater the more the liver is 
impaired 

From an experimental standpoint certain measures have been shown to 
be of value m combating the fatal toxemia that follows the administration 
of hepatotoxic agents The piophylactic value of diets containing large 
amounts of carbohydrate has been mentioned, and m combating the acute 
toxic effects of hepatotoxic agents, the administration of carbohydrates is 
of definite value Since food is seldom taken when the animals are acutely 
ill, glucose given intravenously has seemed to us to have been a life saving 
measure when animals would otherwise have died of acute carbon tetra- 
chloride poisoning It is not certain just what part in maintaining the 
animal is played by the glucose and how much should be attributed to the 
fluid administered and the maintenance of renal function Examples of 
the influence of carbohydrate in the diet with continued administration of 
carbon tetrachloride have been given The prolonged maintenance of ani- 
mals following complete biliary obstruction by means of diets rich in 
caibohydrate is also worthy of notice 

We have not been able to produce cirrhosis in dogs by the administra- 
tion of carbon tetrachloride to the extent that ultimate symptomatic (and m 
part anatomic) recovery was impossible when administration of the drug 
was discontinued The signs and symptoms noted in animals after the de- 
velopment of cirrhosis appear to be attributable to the summation of acute 
changes produced by carbon tetrachloride and are not immediately associated 
with the more permanent scarring and nodular formation m the liver If 
administration of the drug is discontinued when dogs have such extreme 
symptoms as jaundice, emaciation and rapid accumulation of ascitic fluid, 
and when many tests considered as indicative of extreme damage to the liver 
aie positive, the animals gave definite evidence of improvement within a 
few weeks Within two to six months after discontinuation of the ad- 
ministration of carbon tetrachloride and under maintenance on a diet rich 
m carbohydrate, all symptoms of cirrhosis disappear, the only evidence of 
previous hepatic injury that persists being the collateral circulation and the 
appearance of gross and microscopic distortion of the hepatic lobules Ani- 
mals may then be maintained on any adequate diet, bilirubinemia is absent, 
ascites is absent, and there is no symptomatic or chemical change indicative 
of hepatic abnormality With all tests that we have used which are con- 
sidered as being tests of liver function, the reaction has approached that of 
the normal animal 

The occurrence of ascites m experimental cirrhosis is associated with 
alterations m the protein content of the serum, and the level of the serum 
proteins at which ascites occurs appears to be inversely proportional to the 
extent of hepatic damage We have not observed ascites m cirrhotic dogs 
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when the serum proteins were normal Usually there is a 1 eduction in the 
total pioteins of the blood, most of the decrease being due to the lowered 
albumin content The plasma globulin is usually increased in respect to 
the albumin content and is frequently found to be present in amounts greater 
than that found in normal animals The withdrawal of plasma protein by 
plasmapheresis hastens the onset of ascites and the lowering of the plasma 
proteins with the foregoing changes in composition The regeneration of 
plasma proteins is less rapid when the liver is damaged but, as in the normal 
animal, is somewhat dependent on the proteins of the diet The legenera- 
tion of plasma proteins in cirrhotic animals receiving a diet rich in protein 
is much greater than m similar animals receiving only small amounts of pro- 
tein m the diet The more rapid regeneration of plasma proteins, which 
occurs when the condition of the liver is improved, is more effective than the 
regeneration obtainable from diets rich m protein 
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CLIMATE, MODE OF LIFE, AND HEART DISEASE 1 

By Paul D White, FACP, Boston, Massachusetts 

Arm chair philosophy in medicine has its place, but without rich expen- 
ence and wisdom it can play but a minor role , it is wise to spend less time 
discussing oui mipiessions and moie time m testing their real truth 

In the field of heart disease we have been notably backward m studying 
caiefully the results of nature’s own experiments on man the world over 
These clues to knowledge await us every wheie Let me ask you some of 
the questions that aie ciymg for solution 

Is it leally true that coronary disease, especially early atheroma and 
thrombosis, is becoming more and more common among the young, well- 
fed, physically indolent, heavy smokers in oui northern cities while it passes 
by the young and nnddle-aged hard-woi king farmers and laboi ers the world 
over? Is it most pievalent among Hebiews? 

Let me interpolate here a question about the effect of tobacco, a topic of perennial 
interest Raymond Pearl 1 recently found that heavy smokers live shorter lives than 
non-smokers but can we blame the tobacco itself necessarily for this? Isn’t it just as 
probable that persorts who are intemperate m the use of tobacco are more likely to 
be intemperate in other respects as well, thereby jeopardizing their health? 

Is it simply so-called wear and tear that is responsible for the increasing 
mortality of our young and middle-aged men from coronary disease, or are 
there not other causes, at present obscure, that in some manner result from 
the modern way of life ? Why is it that under the age of 40 years the in- 
cidence of coronary disease is twenty-four times greater among males than 
among females? 

Does it really harm the arteries to eat diets rich in cream and butter and 
eggs, no mattei what the age or nutritional state ? Are we perchance over- 
feeding our youth in the course of developing a new generation of robust 
girls and boys? Are we swinging too far from the true and fancied evils 
of undernutrition in our routine diets of adult life, particularly for sedentary 
workers? Would it not be wise to return to an occasional fast day? 
Should not man earn his food physically? 

Does regular and adequate exercise really promote health and prolong 
life as the ancients taught, as theory suggests, and as some of us believe, 
or is that idea another old wives’ tale ? 

Is it not the loss of muscle tone and of active metabolism rather than 
the inhalation of exhaust gases that is a pernicious result of our excessive 
use of motor cars today? Would not our hearts and our brains and oui 
stomachs, as well as our muscles and pocketbooks and city streets benefit 
by the resumption of the use of our legs either m walking or m cycling, with 

* Read before the American College of Physicians, New York, April S, 1938 
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the relegation of oui motor cars to special occasions when it is really 
necessary or advisable to use them ? 

Is it really true that high blood pressure is raie or even nonexistent 
among the Negroes m Central Africa while it is commoner among the 
Negroes in our Southern states than in any other group of people m the 
world ? How much hypertension is there among the native Chinese, Arabs, 
Vermont farmers, New York brokers, Canadian trappers, and Esquimaux? 

Does syphilitic aortitis vary m incidence fifty-fold in different com- 
munities m various parts of the world? 

Is it really true, as many now believe, that the rheumatic infection and 
mitral stenosis, so common with us, are practically unknown m the tropics ? 

Is not our stimulating northern or so-called temperate climate actually 
favorable in its effect on our heart and arteries as well as on our muscles 
and mental processes, provided we avoid some of its associated evils of over- 
eating, overwork, and crowding the days and nights through fear that we 
are missing something that others are doing? Is not such a climate really 
an asset if we exclude the rheumatic involvement of the heart and these other 
handicaps I have just cited? Is it necessary to live on a tropic island to be 
contented and healthy? How often one hears the lament of an overtired 
man or his wife about the strain of our climate Is this not simply an 
unjust accusation due to the unsatisfactory adjustment of life to the many 
demands of business, profession, family, cultural education, entertainment, 
sport, and social engagements which crowd every waking hour? Is it not 
our fault, rather than that of the climate, if high bood pressure and coronary 
disease and neurocirculatory asthenia and neuroses, cardiac or otherwise, 
assail us m early life or in middle age? 

Was not Ray Lyman Wilbur 2 light when he recently wrote as follows 
" Most people have but little idea of how to care for their bodies, or use 
their brains or be well enough to be happy The doctors themselves 

are not always good examples, and many of them care for their automobiles 
better than they do for themselves ” In line with what Dr Wilbur wrote 
it has become common knowledge that the physicians are often the earliest 
victims and the greatest sinners m these very things which they are trying 
to prevent and to control among their patients The community at large 
and often even the doctors themselves do not always appreciate the heavy 
strain that is shouldered with seeming nonchalance by the doctor who deals 
all day long with the ills of humanity, spiritual and mental as well as physi- 
cal The actively practising physician requires more real leisure for the 
maintenance of his own good health than do most other individuals in 
professional and business life A healthy personal program with ample 
sleep and exercise does not fit the present scheme of demands, professional 
and social, on the busy doctoi of today It must m some way be made to 
fit, for the health of the doctor is truly one of the important problems which 
face the medical profession m this country 

Let me ask you one more question, an e\er intriguing one What m- 
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fluence does the weathei have in any given climate on the incidence of heart 
disease or on the symptoms theieof ? May not the weather be too stable 
for the maintenance of a perfect circulation ? Can one blame heart disease 
or heart attacks on low barometric pressure or on high, on high humidity 
or on low, on too much wind velocity or on too little, on too little rainfall 
or on too much, on too cold a day or on too hot ? Attempts in this direction 
have been made, for the most part unsuccessfully, since ancient days I 
myself realized the almost hopeless tangle and confusion, except m rare 
cases, when I tried with Dr Brasil to make a preliminary analysis a few years 
ago of the relationship of acute illness and death among my cardiac patients 
lo the multitudinous weather factors alone and m various combinations 
There are to be sure a few simple observations that are well known, chiefly 
that of the production of angina pectoris by walking against a cold wind, 
but the great majority of the other correlations are almost pure guesses, and 
naturally so, in view of the interplay of a host of other factors besides the 
many of the weather acting on any one patient at any given moment There 
are too many variables that are more important than the weather variables 
themselves to draw many conclusions m the present state of our knowledge 
To our surprise, for example, we found that our cases of acute coronary 
thrombosis occurred more or less uniformly throughout the year with little 
or no regard to heat or cold, sun or ram, wind or calm , there may have been 
some intricate or hidden effect of weather, but it will take years of carefully 
controlled investigation of thousands of cases to unravel them It may be 
that the sunspots, aurora borealis, and position of the constellations have a 
bearing on heart disease and some day it may be so shown, but for the 
present at least and for the immediate future it appears to be more profitable 
to study the more potent factors of the mode of life, diet, work, infection, 
familial and racial inheritance, and climate in general in their bearing on 
heart disease 

Are there any adequate answers to the important questions I’ve asked ? 
No We have our impressions from years of practice or observation, there 
are meager statistics on certain points here and there, and we have had hopes 
of studying the problems more intensively But actually little has been 
done In 1934 I attended the triennial congress of the International Asso- 
ciation of Geographic Pathologists m Holland The subject was arterio- 
sclerosis Many of the world’s leaders in pathology and m vascular disease 
were present but the results were most disappointing There was but the 
vaguest idea of the incidence of arteriosclerosis throughout the world 
The same thing would probably be true of hypertension, rheumatic valvular 
disease, and luetic aortitis if there were now to be held international meetings 
on these subjects 

I have looked through such an extensive survey as McKinley’s Geog- 
raphy of Disease (1935) 3 based on official health records from all parts of 
the world but there is disappointingly little about the etiological factors 
behind heart disease, although much about the great scourges of days past 
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—tuberculosis, typhoid, and malaria There are to be suie some interesting 
estimates to speculate about, but it is obvious that careful study is still needed 
almost everywhere to feel at all sure about the general incidence of various 
etiological factors, leaving out of consideration altogether the relative inci- 
dence among various different groups in any community In Hawaii, for 
example, rheumatic fever is said to be rare while valvular lesions are noted 
as common, is that because luetic aortitis is a frequent occurrence or is it 
because the rheumatic infection escapes notice ? Hypertension and cardio- 
vascular disease are said to be common in Hawaii , are they related, or is 
there also a lot of coronary disease there ? On the other hand in the Philip 
pines m 1934 rheumatic fever was blamed for 318 deaths, one-third as many 
as all the deaths from cardiovascular disease m that year, can we feel sure 
about that ratio? In Puerto Rico m 1933 hypertension was noted as com- 
mon and valvular heart disease as rare, while in Uganda m that same year 
only three cases of hypertension were noted as against 485 of valvular dis- 
ease, if these figures are reliable, what is the reason for such differences? 
In China in 1934 rheumatic fever was reported as rare m the north and 
common in the center and south, the opposite of our findings m the United 
States, is this true? Coronary disease, one of the most important of all 
factors, is barely mentioned m any of the statistics 

Dr Takahashi of the Imperial Household in Tokyo kindly sent me the 
Japanese Health Report for 1934 4 I was especially interested m the diag- 
nosis of coronary disease as a cause of death in the various age groups, 
between 30 and 40 years of age and between 70 and 80 it was responsible 
for about V 2 per cent of the deaths, between 40 and 70 quite uniformly for 
about 1 per cent, and after 90 years for less than % 0 per cent In the United 
States, on the other hand, the vital statistics for the same year 1934 gave the 
diagnosis of coronary disease or angina pectoris as a cause of death in a 
much higher percentage of cases, thus nearly 2 per cent between the ages of 
30 and 40, 4 per cent between 40 and 50, over 6 per cent between 50 and 70, 
5 per cent between 70 and 80, and only %o per cent after 90 Is it really 
true that in the very important age period between 50 and 70 coronary dis- 
ease kills relatively six times as many persons in the United States as m 
Japan? If so, what is the reason? It is not to be ascribed to a dispro- 
portion of the mortality by decades in the two countries, for the total mor- 
tality runs parallel m the United States and Japan, being greatest in each 
country between 70 and 80 and next greatest between 60 and 70 

Incidentally Dr Takahashi told me that it was his conviction that hy- 
pertension had increased very much m Japan in the last two decades, this 
increase he ascribed to the introduction of the occidental mode of life 
Meanv hile beri-beri has become relatively rare 

A good deal of analysis of the relative incidence of the types of cardio- 
vascular disease m the more advanced parts of the -world has been made and 
icy are already worth) of comparison but ue are still largely ignorant of 
ie absolute incidence and of the situation among -various groups m any one 
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community — a very vital point Di Cossio of the Argentine has just sent 
me some interesting data concerning 4,000 cardiac patients which he has 
analyzed and also some impressions concerning the community incidence 
Of the 4,000 cases he has labelled 22 per cent as functional m comparison 
with 20 pei cent of 3,000 cases which we studied in New England, 5 22 per 
cent he called coronary in contrast to 28 per cent of our own, 20 per cent 
of the Argentine group were hypertensive compared with 24 per cent in 
New England, only 14 per cent were rheumatic in contrast to our largest 
percentage of 32, 6 per cent were luetic which is twice the percentage that 
we found, and the balance of 16 per cent included congenital and thyrotoxic 
cases, the cor pulmonale, bacterial endocarditis, trauma, and so forth, com- 
pared with 10 pei cent of our gioup ” This interesting comparison between 
the United States and the Argentine Republic is a beginning, but really only 
the first step, in the solution of the problem Dr Cossio goes on to say a 
word or two about the more important aspects of the question He finds, 
for example, as we do, that rheumatic heart disease is more frequent in 
hospital than in private practice, that arterial hypertension is more frequent 
m the city workers and big business men than in the farmers and camp 
workers, and that rheumatic fever is more common in the cold damp parts 
of the country than m the warm or cold dry parts 

Finally, I have written to vanous other reliable workers in near and 
distant parts of the world for statements as to their knowledge or impres- 
sions of the incidence of cardiovascular disease in their countries and par- 
ticularly in different groups in their own communities All have responded 
in a most cooperative way, expressing their great interest in the subjedt 
which they regard as of fundamental importance, but at the same time they 
disclaim any accurate knowledge Their impressions, however, are often 
illuminating and pave the way for further study Let me read you a few 
sentences from the reply of one of these collaborators of mine, Paul Har- 
rison, who is in charge of the American Mission Hospital at Muscat on the 
Persian Gulf, it is characteristic and to my mind especially illuminating as 
suggestive of the relatively low incidence of heart disease among the coastal 
and desert peoples of eastern Arabia He writes “ I cannot discuss the 
questions you put in the way I wish I could We live in a subtropical area 
here with the heat in the summer fairly extreme, and the humidity at times 
very high, the sea being next door At times, and m fact usually, our air 
is dry, for our rainfall is extremely low, under four inches rather than 
above, on the average Years vary I have seen as high as six This year 
we have not yet had a quarter of one inch and the usual season for ram is 
over Last year I doubt if we reached an inch 

“ Living conditions in our so-called cities are not significantly different 
than in the somewhat smaller outlying villages which house the date gar- 
deners Malaria is the common disease, and is nearly universal It has 

* There is a slight discrepancy in the figures in that Cossio’s add up to 100 per cent and 
ours to 117 per cent because we included cases showing multiple diagnoses in the separate 
categories 
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the expected result of large spleens and anemia Hours are long and the 
work laborious, inasmuch as labor saving machines are nearly unknown 
On the other hand the mental tension is low and nobody takes his work to 
bed with him 

“ The remarks above apply to the oasis dwellers who constitute, I 
imagine, three-quarters of our population, 1 e. the population of the province 
of Oman In addition there are the nomads whom we term Bedouins 
These are goat raisers of a very limited type The Bedouins suffer very 
little from malaria 

“With this much of an introduction it is easier to say what we can of 
the various problems you mention The stethoscope and the sph)gmo- 
manometer are what we have to work with Of the four types which you 
mention (coronary, hypertensive, rheumatic, and luetic) hypertension seems 
very rare We see less than a case a year on the average It is not 

easy to express any opinion as to whether the rural or urban communities 
are most affected 

“ Heart disease due to syphilis is commoner than hypertension It is 
a disease of the coast communities and of the oases, not so much of the 
Bedouins Of severe aortic insufficiency we see about a case a jear 
The Bedouins while suffering from syphilis very widely have developed a 
distinctly attenuated type The cardiovascular system is practically 

never affected The ports are full of syphilis which has been recently 
imported from the outside world for the Arabs of these port cities are great 
travellers My impression is that even m these port cities the severe late 
syphilitic lesions are much less common than would be expected m the west 
Aneurysms of the aorta come m, but not frequently In 25 years I 
have seen three, I believe, one of the arch and two of the abdominal aorta 

“ Rheumatic heart disease is commoner than the above Mitral lesions 
are at least double the number of severe aortic lesions The cases that 

come to us are far advanced W e see two or three cases a year It is 

not possible to be certain but I think that the Bedouin community is more 
or less free from that type of lesion 

Acute articular rheumatism we see about a half a dozen cases a year 
It is usually of a mild type, and it has never been possible for me to demon- 
strate a murmur developed during the disease It runs a protracted course, 
and several joints are usually affected, one after another before the disease 
runs out My impression is very definite that this disease is increasing 
throughout the coast communities where our contacts are considerable 

Colds are common through this community, especially in the spring and 
fall when the prevailing weather changes considerably ” Finally, Harrison 
closes with the observation that living conditions and, m a more or less 
parallel manner, health conditions have been going down grade of late years 
because of the increasing poverty incident to the drop in the price of their 
chief export, dates 

. ^ ow , what is the answer to all this? It is evident at once that much 
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hard woik remains to be done and must lie done We cannot experiment on 
man and we cannot always apply animal experiments satisfactorily to man 
But we can make use of the many experiments that nature herself is con- 
stantly making on man It will be possible, I am sure, when the work is 
done, to evaluate the effect of the vanous individual factois of climate, lace, 
occupation, diet, and disease on the heart We can ha\e thousands of cases 
in which all these essential factors will be closely similar except for the one 
that is undei scrutiny at the moment , for example, how do Chinese laborers 
or English business men react to different climates ? How do diffeient 
occupations affect one lacial group in one climate ? How do diffeient races 
leact to a ceitain type of diet or to a disease ? 

In conclusion, how may this study be earned out? Obviously by well 
and similarly trained teams, with good equipment and plenty of time, and 
with the same program of work It would be most desnable if such a 
project could be effected by international effort, as by a League of Nations 
It might, however, be done soonei and more practically through some 
foundation which has been already established for the study of disease and 
the promotion of public health throughout the world Or it might be ac- 
complished through the initiative or collaboration of universities In any 
given country it might be done by the national government but such a study 
would be incomplete, it might begin in that way, to be sure, but for com- 
pletion it would be necessary to secure smooth and effective international 
cooperation Finally, it might still be the private endeavor of a group of 
individuals or of a single well-to-do enthusiast who is burning with the 
desire to be a pioneer in this vital work Someday it will be done and 
medical knowledge will thereby be greatly enriched 
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HYPERPARATHYROIDISM SIMULATING OR ASSO- 
CIATED WITH PAGET’S DISEASE, WITH 
THREE ILLUSTRATIVE CASES - 


By Alexander B Gutman and W Barclay Parsons, New York, N Y 

Generalized osteitis fibrosa cystica (von Recklinghausen’s disease) and 
osteitis defoi mans (Paget’s disease) were regarded formerly as related 
variants of a single skeletal disease This concept, however, proved irrecon- 
cilable with subsequent clinical, roentgenologic, biochemical and pathologic 
observations and the consensus now is that generalized osteitis fibiosa cystica 
and osteitis deformans are discrete and unrelated entities 1 Generalized 
osteitis fibiosa cystica has been shown to be due to hyperparathyroidism 2 
whereas osteitis deformans is not due to hyperparathyroidism but to un- 
known, probably local, factors influencing bone metabolism 

A serious difficulty with the prevailing view, however, lies m the in- 
creasing number of patients described as presenting both hyperparathy- 
roidism and Paget’s disease Such cases have been variously regarded as 
representing transition stages from the one disease to the other, 3 ’ 4> 5 or as 
illustrating the fortuitous co-existence of both (unrelated) diseases The 
former explanation has become increasingly improbable as evidence against 
the existence of any relation between hyperparathyroidism and Paget’s dis- 
ease has accumulated (table 1) , and on the other hand the number of pa- 
tients reported as presenting both conditions is now too large to be dismissed 
as mere coincidence 

This interesting group of cases was classified as “ hyperparathyroidism 
simulating (or complicated by) Paget’s disease ” by Albright, Aub and 
Bauer, who reported two cases Our own observations consist of clinical, 
i oentgenologic and biochemical studies on three similar patients with proved 
h> perparathyroidism presenting, in addition, certain aspects of Paget’s 
disease We wish to consider here the problems in interpretation and 
management raised by these patients m relation to the relevant cases in the 
literature 

Case Histories 

Case 1 A G, an American housewife, aged 51, was admitted to the Urological 
service of the Presbyterian Hospital in March 1931 for investigation of the genito- 
urmar} tract because of intermittent pyuria She had been well until 1928, when 
she complained of weakness, loss of 20 pounds and pain m the left flank and lower 
abdomen, with cloudy urine In March 1930 the left kidney had been removed at 
another hospital because of nephrolithiasis with secondary pyonephrosis Following 
tins operation, she gained weight and felt improved, but weakness persisted 
Arthritic ” pains developed in the left hip, lower back and right knee shortly 
thereafter, and became progressively uorse The urine again became cloudy 

c. Rccencd for publication Julj 20, 1937 From the Departments of Medicine and 
Hofp^i Vf c ,le E^ ^ s,cians and Surgeons, Columbia University, and the Presbj terian 
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At the time of admission to the Presbyterian Hospital, physical examination was 
essentially negative, apart from obesity, except for a moderately enlarged, non-tender 
right kidney The urine showed a heavy trace of albumin and many pus cells The 
right ureter was catheterized, yielding a steady flow of cloudy urine Pyelograms 
revealed a staghorn calculus in the right kidney pelvis, with some dilatation of the 
pelvis and calices The lower spine and the pelvis were visualized on these films 
and appeared to be normal The blood urea nitrogen was 17 5 mg per cent The 
blood Wassermann test was negative The patient was discharged 10 days after 
admission, since further surgical intervention was felt to be inadvisable 

She continued to attend the urological service as an out-patient Lavage of the 
renal pelvis and various urinary antiseptics during this period failed to control the 
pyuria Because of continued diffuse “arthritic” pain and stiffness in the knees, 


Table I 

Resume of Clinical, Roentgenologic and Biochemical Findings in 150 Cases of Hyperpara- 
thyroidism and in 147 Cases of Paget’s Disease,* with the Essential Pathologic 

Changes m These Diseases 



Hyperparathyroidism 

Paget’s 

; Disease 

1 r requency 

Pnmarj hyperparathyroidism rare 

Not uncommon in persons over 40 

2 Famtltal incidence 

Primary hyperparathyroidism not 

Exceptional but does occur 

3 Sex distribution 





Males 

37 

75 

Females 

113 

72 


Age at Operation 

Age at Onset 

Age when 

Age at Onset 


or Death 

of Symptoms 

Diagnosed 

of Symptoms 


(No Cases) 

(No Cases) 

(No Cases) 

(No Cases) 

4 Age distribution 





1-9 yrs 

— 

2 

0 

0 

10-19 yrs 

12 

17 

0 

0 

20-29 yrs 

20 

25 

1 

3 

30-39 yrs 

31 

40 

9 

11 

40-49 yrs 

39 

36 

29 

36 

50-59 yrs 

32 

23 

40 

43 

60-69 yrs 

12 

7 

51 

15 

70 yrs plus 

4 

— 

17 

3 



(36 cases asymptomatic) 


Major Early 
Symptoms 
(No Cases) 

Major Subse 
quent Symptoms 
and Signs 
(No Cases) 

Initial 

Sy mptoms 
(No Cases) 

Major Subse- 
quent Symp- 
toms and Signs 
(No Cases) 

5 Clinical symptoms and signs 





A Skeletal 




79 

Pain back, hips, extremities, head 
Gross deformities back, extremities, 
bony swellings extremities, ribs 

71 

59 

50 

21 


58 

hips 

41 

53 

Enlargement of skull 

0 

1 

18 

35 

Difficulty in gait 

23 

21 

6 

43 

Bedfast 

3 

27 

0 

6 

Fractures 

27 

36 

7 

18 

Muscle weakness 

21 

22 

0 

4 

B Renal 

Polyuria polydipsia 

9 

12 

0 

2 

Renal colic 

9 

4 

3 

1 

C Gastrointestinal 

Nausea, vomiting anorexia 

12 

20 

0 

i 

Epigastric pam 

2 

5 

0 

2 

D Miscellaneous 

Marked loss of weight 

1 

12 

25 

0 

3 

Deafness 

0 

1 

6 

33 

Paresthesias numbness legs 

0 

2 

2 

6 



(36 cases asymptomatic) 

6 Blood findings 

Hypercalcemia 

Present in 4/5 of case 

is Absence usually 

Absent in uncomplicated cases 

associated with renal insufficiency crus 
ing nitrogen retention and hyperphos- 





pliatemia 
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Table I — Continued 


Hyperparathyroidism 


Paget’s Disease 


Hypophosphatemia 

Serum phosphatase activity 

7 Calcium balance 

8 Roentgenologic findings 

9 Pathologic findings 


Present in about Vi of cases Absence 
usually associated with renal insuffi- 
ciency in which hyperphosphatemia 
may occur 

Almost always increased in cases with 
defintte skeletal changes usually to 2 
to 10 times maximum normal values 
Not elevated in cases without definite 
skeletal changes 

In negative calcium balance on diets or- 
dinarily adequate, due to increased 
urinary excretion 

Usually generalized decalcification with 
one or more bone cysts and grainy mot- 
tling of the skull May not be ap- 
parent in early or acute cases Occa- 
sionally, sclerotic areas due to recalci- 
fication Renal calculi in many cases 
Fractures common Characteristic de- 
formities 

One or more parathyroid tumors pres- 
ent Generalized decalcification of 
bones increased osteoclastic activity 
occasional osteoclastomata Some 
new bone formation with increased 
osteoblasts Marrow fibrosis Occa- 
sional brown tumors ’ Bones often 
soft misshapen 


Absent 


Almost always increased up to 40 
times maximum normal value 
Level roughly proportional to 
extent and activity of bone 
lesions 

Within normal limits 


Increased density of involved 
bones usually with coarsely 
striated trabeculations some- 
times densely sclerotic “Cot- 
ton-wool ’ appearance of skull 
Not generalized but may involve 
most bones Typical deformi- 
ties 

No parathyroid tumors present 
Some decalcification but new- 
bone formation irregularly laid 
down predominates Typical 
mosaic segments of lamellar 
bone prominent cement lines 


* With the exception of 9 proved cases of hyperparathyroidism from our own records, this 
summary of 150 cases of hyperparathyroidism is based upon reports m the literature The data 
are adapted from the analyses of Gutman, Swenson and Parsons lc and Gutman 6 Only cases 
in which one or more parathyroid tumors were found at operation or autopsy, and in which 
there was definite evidence of parathyroid over-activity are included 

The series of 147 cases of Paget’s disease is from the records of the Presbyterian Hospital, 
1915-1937 The group includes the series of 116 cases of which a more detailed analysis was 
published elsewhere 7 


back and fingers, she was referred to the Arthritis Clinic m March 1932 Promi- 
nent Heberden’s nodes and a non-tender swelling of the right knee with crepitus were 
noted there and a diagnosis of chronic hypertrophic arthritis was made Diathermy 
gave no relief of pain 

Roentgenograms of the gemto-unnary tract were repeated in March 1932 
lese showed no appreciable change since the preceding year An incidental find- 
ing on this occasion, however, was “ a peculiarity of the architecture of the left 
innominate bone which suggests osteitis dcfoimans” (figure la) In April 1932 
s le tripped and fell upon her right knee, following which pain, swelling and, sub- 
sequent y, tenderness of the upper end of the right tibia developed She was in- 
capacitated for one week Difficulty in walking due to diffuse pain and stiffness 
house^h Wlt * im ^ ie next two y ears so that she was able to perform only light 

1 M ^ ^ ovem ^ er 1935 (in the course of a systematic study of patients with nephro- 
lithiasis) a sample of her blood was submitted to us by Dr S A Beisler Analysis 
rTn 6 * iypercalcemia > hypophosphatemia and increased serum phosphatase activity 
, a , e ' Through the cooperation of Dr C I Buttrick, the patient w T as admitted 

0 e medical service of the Presbyterian Hospital in January 1936, with the pro- 
yr? !a £ nosis °f hyperparathyroidism Her chief complaints on admission were 

1 cu ty in walking, fatiguabihty and pain, chiefly m the hips and knees There 
a l5 en 510 ^ oss °f w r eight or fractures 

^ 1G f )a ^ ient was f° un( l to be obese (74 kg ), pale and chronically ill m ap- 
I |I an 5 e There was a definite rounded, non-tender dorsal kjphosis The proximal 
o t le right tibia w r as markedly expanded and slightly tender There w'ere no 
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Table II 

Serum Calcium, Inorganic Phosphorus, Phosphatase Activity and Non-Protein Nitrogen Before 
and After Operation in Three Cases of Hyperparathyroidism Simulating or 
Associated with Paget’s Disease 


Case 

Date 


Serum 


Calcium 
(mg %) 

Inorg P 
(mg %) 

Phosphatase 

(Bodansky Non-protein N 
units/100 c c ) (mg %) 

A G 

11-18-35 

12 3 

1 9 

25 3 

36 


12- 2-35 

13 4 

1 6 

26 5 

36 


1-16-36 

12 6 

1 4 

20 1 

29 


1-28-36 

Operation Parathyroid tumor removed 



1-29-36 

10 3 

1 4 

20 8 

34 


1-30-36 

8 8 

1 7 

18 7 

36 


2- 3-36 

8 6 

2 1 

23 1 

29 


2-11-36 

8 1 

2 6 

24 8 

34 


2-21-36 

9 6 

3 2 

17 6 

35 


1-19-37 

99 

2 6 

13 1 

37 


6-23-37 

10 5 

2 2 

12 4 

29 

M B 

12-29-34 

14 0 

30 






1- 9-35 

14 5 

3 0 

— 

— 


7- 6-36 

13 7 

1 8 

2 9 

— 


6-17-37 

12 6 

2 1 

3 0 

33 


7- 2-37 

12 8 

1 9 

2 7 

26 


7- 9-37 

Operation Parathyroid tumor removed 



7-10-37 

10 4 

2 0 

2 7 

— 


7-12-37 

90 

2 8 

2 2 

30 


7-14-37 

10 3 

24 

3 1 



7-19-37 

95 

2 7 

33 

29 

L L 

9- 8-30 

10 9 



— 

— 


10- 1-35 

12 9 

1 9 

314 

29 


3-24-36 

12 7 

1 8 

32 6 

29 


7-14-36 

11 8 

2 3 

35 2 

29 


7-24-36 

12 0 

2 5 

35 5 

27 


10- 6-36 

11 6 

2 8 

28 5 

29 


10- 7-36 

Operation Parathyroid tumor removed 



10- 9-36 

9 5 

2 9 

26 5 

30 


10-13-36 

96 

3 5 

34 6 

— 


11- 6-36 

10 8 

3 0 

31 3 

— 


12- 4-36 

11 0 

3 1 

32 8 

— 


1-19-37 

10 5 

2 7 

31 3 

28 


4-14-37 

10 6 

2 8 

29 3 

32 


4- 6-38 

10 7 

2 5 

30 3 

26 


other significant findings on physical examination The right kidney could not be 
palpated satisfactorily No palpable tumor was present m the neck 

The urine contained a trace of albumin and occasional pus cells but no casts or 
Bence Jones protein Phenolsulphonphthalem excretion was 35 per cent in two 
hours There was no nitrogen retention The erythrocyte and leukocyte counts 
and the hemoglobin content of the blood were within normal limits Repeated 
analyses of the blood showed consistent hypercalcemia, hypophosphatemia and in- 
creased phosphatase activity (table 2) Roentgenograms revealed a moderate gen- 
eralized decalcification of the skeleton with typical blurring of the finer bone 
architecture There was a large cyst in the proximal portion of the right tibia (figure 
2) and a small cystic area in the region of the medial malleolus on that side Ihe 
left side of the pelvis presented Paget-like sclerosis and coarse trabeculations, as 
described in 1932 These changes were now more extensive and were associated 
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with obvious cystic involvement (figure 15) (On reviewing the 1932 films, cysts 
were recognized in the left innominate and pubic bones ) There was no mottling of 
the skull but two small cysts were present in the occipital region 

The calcium excretion on a low calcium diet was studied, the intake being de- 
termined by analysis of food aliquots The patient was found to be in negative 
calcium balance After a preliminary period of six days, the total excretion of cal- 
cium per 24 hours (mean of 2 tlnee-day periods) was 0 468 gram on an intake of 
0215 gram per day Seventy-four per cent of the total calcium excreted was in the 
urine (table 3) 


Table III 


Calcium Balance Studies in Three Cases of Hyperparathyroidism Simulating or Associated 

with Paget’s Disease 

(Results expressed in grams per 24 hours, the mean of 3 day periods) 


Subject 

Period 

Ca Intake 

Ca Output 

Balance 

Ca in Urine 

cr . _ 

Urine 

Stool 

Total 

Total Ca Output 

A G 

I 

215 

349 

090 

439 

- 224 

79 5 


II 

215 

343 

154 

497 

- 282 

69 0 

M B 

I 

126 

126 

181 

307 

- 181 

41 0 


II 

126 

096 

354 

450 

- 324 

27 1 

L L 

I 

096 

432 

126 

558 

- 462 

77 4 


II 

094 

423 

096 

519 

- 425 

81 4 


ex- 
No mam- 

had gained 
One year 


Exploration for parathyroid tumor was pet formed (W B P ) on January 28, 
1936 Posterior to the lower pole of the right lobe of the thyroid gland, at about 
the level of the clavicle, an ovoid, slightly lobulated tumor measuring 4 0 by 2 5 by 1 0 
cm was found Three normal parathyroid glands were identified m their usual 
locations and were not disturbed Histologic study showed the tumor to be an 
adenoma of the parathyroid gland composed of a solid mass of polygonal cells which 
were considered to be transitional between the water-clear and chief-cell types 

Her postoperative course was uneventful The serum calcium fell rapidlj 
(table 2) and on the second day she complained of mild paresthesias of the 
tiermties which were readily relieved by administration ot calcium salts 
est tetany developed She was discharged February 16, 1936 

Two months after operation she was able to resume housework, 
weight and strength but still complained of some pam in the right knee 
after operation she was m excellent condition and very active 

'Ihe serum calcium and inorganic phosphorus returned to normal levels within 
wee weeks after operation and have remained normal (table 2) The non-protein 
nitrogen content of the blood showed no upward trend after operation The plios- 
Piatase activity of the serum was not immediately affected by ablation of the para- 
Broid tumor but began to decline after some months, reaching a level of 12 4 
oclansky units per 100 c c serum after 17 months, as compared with pre-operative 
e ' es of more than 20 Bodansky units The decrease in serum phosphatase activity 
111 this instance was slower than in most cases, but comparable to that observed by 
us in one patient with proved hyperparathyroidism 8 

Roentgen-rays taken five months after operation showed only slight recalcifica- 
ion At the end of one year, however, there was a definite general increase in bone 
ns M, much of the “ ground-glass ” appearance having disappeared The c\stic 
< reas of the left side of the pelvis had become largelv sclerosed, with striking diffuse 
ucrease of density but without bundling of the trabeculae (figure lc) The small 
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cysts in the occipital region of the skull were partially sclerotic Early but definite 
sclerosis of the large cyst of the right tibia had developed 

Case 2 M B, a Syrian woman, aged 54, unmarried, was admitted to the 
Presbyterian Hospital on June 14, 1937, with the diagnosis of hyperparathyi oidism 
Until 1924 she was well, appaientlv, and working regularly In February 1924, she 
fell, fractured the left femur and was hospitalized because of delayed union She 
has been confined to bed ever since 

When admitted to a hospital for chronic diseases in 1924, deformities and bony 
swellings of both legs and of the left humerus were noted There was expansion 
of the terminal phalanges, with some fixation of the fingers in flexion Roentgen- 
rays of the bones showed decalcification and she was diagnosed “ osteomalacia ” Her 
course during the next 13 years was characterized by the repeated occurrence of 
pathologic fractuies of the legs, arms and ribs, and by the development of extreme 
deformities, particularly of the legs She complained intermittently of pain over 
the bones, but this was never a prominent symptom In 1931 and again m 1933, 
there were two transitory episodes of weakness and incoordination of the right arm 
and leg associated with partial aphasia, apparently due to cerebral hemorrhage On 
one of these occasions, unilateral carpal spasm resembling tetany developed, but with- 
out response to calcium therapy There was no history of lenal colic, polyuria, 
polydipsia or gastrointestinal symptomatologj (except constipation) 

Blood studies in 1934 and 1935 (table 2) showed hypeicalcenna but the serum 
inorganic phosphorus appeared to be within normal limits A specimen of blood was 
submitted to us for examination in July 1936 by Dr D Seegal On that occasion, 
hypercalcemia and hypophosphatemia were present The serum phosphatase activity, 
however, was within normal limits (table 2) 

When admitted to the Presbyterian Hospital in 1937, the patient presented 
a striking picture of the extreme deformities seen in advanced hyperparathyroidism 
The legs were atrophied, shapeless, bizarrely deformed appendages The pelvis was 
tilted to the left and distorted There were obvious bony deformities of both arms 
A rounded dorsal kyphosis of the spine was present The sternum was thrust for- 
ward due to flattening of the bony thorax m its lateral dimension The skull was 
enlarged, somewhat resembling Paget’s disease The clnn rested on the sternum 
because of shortening of the neck The interosseous muscles of both hands were 
atrophied with flexion of the distal phalanges but no obvious clubbing of the hngers 
Pronounced prognathism was present without evidences of bony tumor of the jaws 
The teeth were decayed, many were missing She was not in pain when she did 
not move about in bed The bones of the legs were extremely tender to pressure, 
however, and there was some tenderness over the ribs, spine and arms A nodular 
mass was palpable in the neck on the left A purulent dischaige was draining fiom 
the right antrum Resonance at both lung bases was slightly impaired, occasional 
coai se rales wei e heard 

The blood Wassermann test was negative Blood counts showed no abnor- 
malities The urine was negative except for the intermittent appearance of a few 
red blood cells The phenolsulphonphthalein excretion was 37 per cent in two hours 
Hypercalcemia and hypophosphatemia, but normal serum phosphatase activity, were 
found consistently After a 5-day fore-period, study of the calcium balance on a low 
calcium intake (ingested calcium being determined by analysis of food aliquots) 
showed that, unlike our cases of active hypei parathyroidism, the excretion of calcium 
in the urine was not excessive 

Roentgen-rays of the skeleton showed generalized decalcification of extreme 
degree, particularly in the bones of the legs (figure 3), m which numerous cysts 
were present Cysts were also found m the deformed and decalcified pelvis, and in 
the ribs which, like other bones, were the seat of numerous fractures The vertebrae 
presented a marked “ ground-glass ” appearance These skeletal changes were re- 
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garded as typical of advanced hyperparathyroidism The cranial vault, on the other 
hand, was definitely thickened and diffusely sclerotic (figure 4) The cotton- 
wool ” appearance characteristic of Paget’s disease was absent, however There were 

no renal calculi „ . n - 

Exploration on July 9, 1937 (WBP) revealed a tumor 3 0 by 1 2 by 0 5 cm 
inferior to the left lower pole of the thyroid gland, and extending below the manu- 
brium Following removal of this tumor, the serum calcium fell rapidly (table 2) 
Tetany did not become manifest The mass proved to be a parathyroid adenoma 
composed largely of chief-cells, some transitional to the water-clear type, and many 
rose-red cells 

Following operation the patient gained weight and strength and now is able to 


get about m a wheel-chair 

Case 3 L L , a housewife, then aged 48, came to the Presbyterian Hospital 
m 1930 for treatment of obesity Physical examination revealed marked antero- 
lateral bowing of the right tibia, with slight tenderness She stated that m 1920 she 
had developed pain in the lower back and right knee, worse on exercise The pam m 
the back largely disappeared, but the knee became worse, proving refractory to physio- 
therapy Progressive bowing of the right tibia was noted in 1922, with limp and 
increasing difficulty in gait since 1925 She thought her head had “ always ” been 
large and had not noted any recent increase in size of her hats There was no loss 
of hearing There had been no fractures, no renal colic 

Roentgen-rays of the right tibia in 1930 showed marked antero-lateral bowing 
with thickening of the cortex and coarse, irregular trabeculations Areas of de- 
creased density were also thought to be present in the mid-third of the shaft The 
film was interpreted as either osteitis fibiosa cystica or Paget’s disease The serum 
calcium in 1930 was found to be normal (10 9 mg per cent, table 2) The blood 
Wassermann test was negative 

In 1931 roentgenograms of the skull disclosed numerous ill-defined rounded 
shadows of increased density involving most of the calvarium There was also some 
thickening of the floor of the anterior fossa The changes were regarded then (and 
now) as typical of Paget’s disease In addition, there was in the occipital region an 
area of osteoporosis circumscripta, a condition commonly associated with Paget’s 
disease The diagnosis of Paget’s disease was made Because of persistent pain 
in the right tibia and also because of severe occipital headache, she received radio- 
therapy to the right tibia and to the skull for relief of pam The response was un- 
satisfactory and she dropped out of sight 

In October 1935, in the course of a study of blood changes in osteoporosis 
cu cumscripta, 6 this patient was located and serum obtained for analysis These 
determinations unexpectedly showed the presence of hypercalcemia and hypophospha- 
temia, together with the anticipated rise in serum phosphatase activity (table 2) , 
results suggested hyperparathyroidism rather than Paget’s disease 8 Reexamination 
of the blood in March 1936 confirmed these findings (table 2) Repeated roent- 
genologic studies of the entire skeleton, however, failed to disclose any generalized 
decalcification or cystic changes The right tibia again presented the diffusely 
thickened cortex and coarsely striated trabeculae typical of Paget’s disease (figure 
5), with distinct distal encroachment since 1931 The characteristic “cotton-wool” 
appearance of the skull did not resemble the fine, grainy mottling usually seen in 
ij perparathyroidism The area of osteopoi osts circumscripta was now almost com- 
pletely replaced by sclerotic bone (figure 6) 

Because of these discrepancies, the patient was admitted to the medical service 
o the Presbyterian Hospital in Jul> 1936 for further study Her presenting com- 
plaints on this admission Mere diffuse pains m both knees, hips, arms and the loiver 
back \\ alking had become so labored and painful that she was able to negotiate 
onh short distances The bow ing of the right tibia had progressed, causing shorten- 
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ing of the right leg and tilting of the pelvis The severe occipital headaches had re- 
curred She complained of weakness and fatiguabihty There was no interval 
history of fiactures, renal colic, polyuria, polydipsia, gastrointestinal upsets or m- 
ciease in the size of the head 

Physical examination showed an obese, phlegmatic housewife of 54 years, not 
in acute pam so long as she remained in bed The occipito-frontal circumference 
of the head was 60 5 cm , with questionable parietal bossing Moderate mid- and 
upper dorsal kyphosis was present, without tenderness There was increased antero- 
lateral bowing of the right tibia (figure 5), which was definitely tender Other 
deformities, including clubbing of the fingers, were absent Except for obesity (205 
pounds), examination otherwise was negative No mass could be palpated in the 
neck 

Blood counts and urine analysis showed no abnormalities Hypercalcemia, hypo- 
phosphatemia and increased serum phosphatase activity were found consistently on 
repeated examinations (table 2) The patient was found to be in marked negative 
calcium balance due to excessive loss of calcium in the urine After a preliminary 
period of eight days, the total excretion of calcium per 24 hours (mean of 2 three- 
day penods) was 539 gram on an intake of 0 095 gram of calcium per day (deter- 
mined by analysis of food aliquots) Of the total calcium excreted, a mean of 79 4 
per cent was m the urine These results, typical of hyperparathyroidism, are in- 
consistent with the normal calcium balances found m uncomplicated Paget’s disease 10 
(see figure 3) 

Exploration for parathyroid tumor was performed (W BP) on October 7, 
1936 The inferior parathyroid glands on both sides were found slightly enlarged 
but were not disturbed At the site of the lefpsuperioi parathyroid gland, a tumor 
2 5 by 1 5 by 1 0 cm was found and removed Histologic section disclosed a very 
vascular parathyroid adenoma composed chiefly of water-clear cells with small, ir- 
regular scatterings of “ rose red ” cells, scarcely any oxyphile cells Along the mar- 
gin of the capsule, a remnant of apparently normal parathyroid gland could be seen 

The postoperative course was uneventful Associated with a fall m serum 
calcium to normal levels (but not below), the patient complained on the second 
postoperative day of tingling and numbness of the fingers and of some rigidity oi 
the facial musculature These symptoms responded readily to calcium administration 
She was discharged October 16, 1936 

The patient improved in some respects after operation but the general result 
after eight months is unsatisfactory She gained strength and some weight Ihe 
headaches disappeared The pain in the arms vanished but recurred subsequently 
The pains in both knees, lnps and back are unimproved These are clearly related 
to increased activities and are the result of faulty weight distribution due to flat feet 
and the persisting extreme deformity of the right tibia Orthopedic measures have 
not helped Osteotomy is contemplated 

Roentgen-rays three months after operation showed no change The calcium 
and inorganic phosphorus contents of the serum have remained normal (table 2) 
The postoperative phosphatase activity of the serum, which is being followed with 
great interest, showed no definite decline six months after remoral of the parathyroid 
tumor (table 2) Our typical cases of hypei parathyroidism exhibited some decrease 
in serum phosphatase activity within this period though they did not return to normal 
levels until after the lapse of at least a year 

Discussion Case 1, A G The clinical, metabolic and many of the 
roentgenologic findings in this patient were characteristic of hyperparathy- 
roidism This diagnosis was established by demonstrating the presence of 
a typical paiathyroid adenoma and by the charactenstic postoperative 
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changes following removal of that tumor The only atypical finding was 
the rqentgen-ray demonstration of a condensation of bone, simulating 
Paget’s disease, in the pelvis, associated with decalcification and cystic 
changes m the pelvis and elsewhere 



t.ons Fl ( G simula?n S g Paget's are *, ° f sdero , sls Wlth coarse trabecula- 

and ischium (b) Pefvis in 1935 showing mntJTff ’ and . cystlc changes m the pubic bone 
(c) Pelvis in 1017 showln g more diffuse sclerosis with coarsely striated bone 

that s«n prt-opSeh " E pos,OI,crat,TC «»*»»««» of bone, ,„d,s,m^, s hab“ “mm 
Parts b and c of figure 1 continued on pages 22 and 23 


19 P !l note that the sclerotic area present m the pelvis in 

from th5! ire ° ,f nd 111 1935 ( fi gure 16) is indistinguishable in character 
t, ve fij m n .° r f , e C , X C " SIVe recalcifi cation of the pelvis observed m postopera- 

bones m’ d a S ° fr ° n ! the post °P eratlve appearance of recalcifying pelvic 
S ° lne 0f 0ur other pi ca.l cases of hyperparathyroidism This re- 
tnce suggests the possibility that the sclerosis of bone present m 1932 
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was not due to Paget’s disease but to recalcification associated with an 
cailier, spontaneous remission of hyperpaiathyroidism — a transitory 1 emis- 
sion which preceded the exaceibation precipitating the symptoms that 
brought this patient to the hospital 

It is well known that patients with hyperparathyroidism may show dis- 
tinct remissions and exacerbations m the course of the disease In fact, 
complete spontaneous recovery has been described 5 ’ 10 ’ 11 In such cases, 
recalcification following spontaneous recovery from hyperparathyroidism re- 
sulted m skeletal changes indistinguishable from those seen after surgical 
ablation of parathyroid tumors 

Ordinarily, the roentgenographic appearance of recalcifying bone, 
whether postoperative or spontaneous, could hardly be confused with Paget’s 
disease Cystic areas, paiticularly in the extremities, usually fill m to foim 
a solid, structureless mass of sclerotic bone which shows none of the ar- 
chitecture characteristic of most Paget lesions In the pelvis, however, as 
l-s evident from published cases and from our own postoperative observa- 
tions the resulting sclerosis may be more diffuse and the end-result may be 
difficult to distinguish from the sclerotic phase of Paget’s disease “• 12 Such 
changes have often been referred to in the literature as “ pagetoid ” 11 To 
call them Paget’s disease , 13 however, would seem at this time to be unjusti- 
fied lfl ’ 7) “■ 12 * 4 ’ 15 
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In summary then, case A G appears to be an instance of hyperparathy- 
roidism simulating certain roentgenologic aspects of Paget's disease Ihe 
atypical, localized bone condensation simulating Paget’s disease may well be 
the result of an earlier transitory, spontaneous remission m the course of 
hyperparathyroidism 

Case 2, M B Deformities typical of advanced hyperparathyioidism 
were associated in this patient with profound skeletal decalcification and nu- 
merous bone cysts, and with hypercalcemia and hypophosphatemia The 
diagnosis of hyperpai athyroidism was established by demonstrating the 
presence of a parathyroid adenoma An apparently discrepant finding, 
however, was the enlargement of the skull with definite thickening and 
sclerosis of the cranial tables, superficially resembling that seen m some cases 
of Paget’s disease 

The absence of “ cotton-wool ” lesions in the skull and of any increase 
m serum phosphatase activity s argue against the presence of Paget’s disease 
in this patient Expansion and sclerosis of the cranium have been described 
m many published cases of proved hyperparathyroidism (vide mfra) We 
have ourselves seen similar skull changes develop postoperatively m healing 

* The phosphatase activity of the serum is definitely increased in hyperparathyroidism 
too, ordinarily , 8 at least m cases with marked skeletal changes It is possible that m this 
patient, destruction of bone was so extensive and of such long standing that bone repair 
was virtually at a stand-still The atypical calcium balance is consistent with this possibility 
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hyperpai athyi oidism Such sclerotic transformation of the skull may well 
be due to recalcification occurring with remission in the course of hyper- 
parathyroidism In support of this interpretation, the calcium balance re- 
sults were consistent with reduced or insignificant parathyroid over-activity 
at the time our studies were made 



Fig 2 Case A G , right tibia, showing decalcification and large cyst of the proximal half 
of the tibia, typical of hyperparathyroidism 

We regard case M B , then, as an instance of advanced generalized 
osteitis fibrosa cystica with only moderately over-active parathyroid function 
when operated upon, and presenting spontaneous recalcifi cation of the skull 
simulating Paget’s disease superficially 
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Case 3 , L L In this instance, the roentgenogiams weie typical of 
osteitis defonmns, the clinical symptoms and signs suggested Paget’s dis- 
ease but were not incompatible with hyperparathyroidism, and the blood 
analyses and markedly negative calcium balance clue to loss of calcium m the 



Fig 3 Case M B , right femur and proximal third of tibia The deformities, extreme de- 
calcification and multiple cyst formation are typical of advanced hyperparathyroidism 

urme clearly indicated parathyroid over-activity The diagnosis of hyper- 
parathyroidism was established by demonstrating the presence of a paia- 
thyroid tumoi, such tumors not being found m patients with unequivocal and 
uncomplicated Paget’s disease 10 

Nevertheless, certain aspects of this case seem to us to be incompatible 
with the diagnosis of hyperparathyroidism We could not find cases of 
hyperparathyroidism m the literature, nor have we seen any ourselves, with 
pre- or postoperative bone lesions comparable to those present m the right 
tibia of this patient (figure 5) The roentgenographic appearance of the 
tibia satisfies all the currently accepted criteria of typical osteitis defat mans, 
and is indistinguishable from that of many patients m the large series of 
Paget s disease which we have had the opportunity to study The appear- 



26 


ALEXANDER B GUTMAN AND W BARCLAY PARSONS 


ance of the skull, too, is chaiacteristic of Paget’s disease, though the skull 
mottling of hyperpai athyroidism may be so coarse as to simulate this aspect 
of Paget’s disease, particularly in some cases after operation The presence 
of osteo pot osis cn cumscnpta of the skull (not to be confused with bone 
cysts occasionally found in the skull in hyperparathyroidism) provides 
further evidence for the interpretation of Paget’s disease 17 





Fig 4 Case M B , skull showing expansion and diffuse sclerosis of the cranial tables 

The postoperative course of th.s patient, unsatisfactory in many respects, 
likewise suggests the possibility of a bone lesion not due to hyperpara- 
thyroidism And while the period of observation is yet too short, the per- 
sistently high postoperative level of serum phosphatase activity, despite the 
normal calcium and inorganic phosphorus content of the serum, is quite 
consistent with Paget’s disease but contrary to what we have found in 
hyperparathyroidism 

The interpretation of this case which seems to us to do least violence to 
what is known about both diseases is that this is an instance of hyperpara- 
thyroidism associated with Paget’s disease Whether or not the presence 
of Paget’s disease in this instance precipitated the development of hyperpara- 
thyroidism (or vice versa), is a matter of speculation These possibilities 
cannot be ruled out But m view of the evidence for the view that hyper- 
parathyroidism and Paget’s disease are discrete and unrelated entities, this 
seems unlikely 

The fortuitous co-existence of Paget’s disease and hyperparathyroidism 
is not as improbable a coincidence as may appear As is becoming in- 
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creasmgly apparent, Paget’s disease, far from being a lanty, is not un- 
common, particularly at this patient’s age period' Moieover, a cutical 
examination of the literature shows that the number of cases which can 



Fig 5 Case L L , right tibia, showing expansion with antero-lateral bowing, marked 
cortical thickening and coarse trabeculations consistent with Paget’s disease 

really be regarded as presenting both hyperparathyroidism and Paget’s dis- 
ease is very small 

Cases in the Literatwe The literature contains a number of cases pre- 
senting aspects suggestive of both hyperparathyroidism and Paget’s disease 
In many instances, however, particularly in the older literature, the mottling 
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of the skull now known to be typical of hyperparathyroidism was called 
“pagetoid” or confused with the “cotton-wool” appearance of Paget’s 
disease The skull changes m hyperparathyroidism may include definite 
expansion of the tables and when recalcification takes place, considerable 
sclerosis, eithei diffusely uniform or localized to one or more areas Thick- 
ening of the skull, of marked degree in several instance, 18 ’ 18 ’ and others was 



Fig 6 Case L L The skull presents the typical “ cotton-wool ” appearance of Paget s 

disease 


described in 18 proved cases of hyperparathyroidism m the literature The 
pelvis was the site of sclerotic bone lesions in several proved cases of hyper- 
paiathyroidism, 1 ‘ z ’ 20 ’ 21 ’ andothers as pointed out in connection with Case 1, 
A G Sclerotic areas have been found, further, in the vertebrae, 22 ’ 23 ’ 24 ’ 
and others possibly due to compression fractures, and associated with healed 
fractures of the ribs The bones of the extremities are more likely to show 
localized condensations of bone, obviously sclerosed cysts, but diffuse 
sclerosis, cortical thickening and coarsely striated trabeculae (accompanying 
seveie deformities) have been described 25, 20, 11 
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These areas of sclerosis did not lesemble Paget’s disease, foi the most 
part, and were legal ded usually as atypical manifestations of "hyperpara- 
thyroidism The observations of Kicnbock and Markovits, 11 of Mandl 
and others suggest that the condensation of bone in many such instances is 
due to spontaneous recalcilication occuinng in the course of hypeipara- 
thyroidism 

Some cases mtei pi eted as both hypeipaiathyioidism and Paget’s disease 
would appear to be Paget’s disease with cyst-like aieas due to fatty degen- 
eration of the bone mairow 01 to accumulations of osteoid tissue 10 , or 
Paget’s disease with secotidai) decalcification such as is seen aftei piolonged 
immobilization Othei cases in this categoiy aie icported too buefly foi 
evaluation 

There remain a few instances, such as Case 3, L L , of this leport, in 
which both hyperparathyroidism and Paget’s disease appealed to be present 
The coexistence of both diseases in these instances would appeal to be for- 
tuitous An alternative explanation has been oftei ed by Albright, Aub and 
Bauer ld If the unknown factor stimulating osteoclastic activity in Paget’s 
disease is piesent in a patient in subthreshold degiee, supci imposed lypei- 
parathyroidism, with its geneialized stimulus to osteoclastic activity, may 
make the undei lying disease become manifest 

Whatever the explanation for these cases, we feel justified in concluding 
that they do not seriously jeopaidize the pi evading view that hyperpaia- 
thyroidism and Paget’s disease are distinct and unrelated entities They 
serve, however, to emphasize two practical points 1 Cases of liypeipara- 
thyroidism may present isolated areas of bone scleiosis, 2, appropnate 
chemical studies should be made even in cases of appaiently ob\ious Paget’s 
disease to exclude the possibility of hyperparathyroidism 

Summary 

1 Ihree proved cases of hyperparathyioidism are desciibed, two pre- 
senting scleiotic lesions simulating Paget’s disease, of the pelvis in one in- 
stance and of the skull m the other , and the thn d case apparently associated 
with Paget’s disease of the tibia and skull 

2 A review of the literature shows that isolated areas of scleiotic bone 
may develop m hyperpaiathyroidism, particularly m the skull and pelvis 
Most such areas resemble recalcification observed postoperatively and ap- 
pear to be the result of spontaneous recalcification of the bones occurring m 

remission Occasionally, the sclerotic bone lesions may simulate Paget’s 
disease 

3 Cases of proved hyperparathyroidism associated with what appears 
to be typical Paget bone involvement have been described, but are very few 
in number These few cases are thought to be not incompatible with the 

yew that hyperparathyroidism and Paget’s disease are distinct and unre- 
lated entities 
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THE OXYGEN THERAPY OF PNEUMONIA 

(FIVE YEARS’ EXPERIENCE AT THE U S MARINE HOSPITAL, 

NORFOLK, VIRGINIA) ' 

By G H Faget, M D , and Walter B Martin, M D , FACP, 

N 01 folk, Viigmw 

The use of oxygen as a theiapeuiic agent in pneumonia had its origin 
m the woik of Haldane 2 and Meltzer G Among the earlier methods of ad- 
mimstiation was the face mask of Haldane and the hollow tongue compres- 
sor of Meltzer Later, oxygen chambers were constructed at the Rocke- 
feller Institute by Stadie and Bmger, by Barach at the Presbyterian Hos- 
pital, New Yoik, and by Boothby at the Mayo Clinic It was not, however, 
until the introduction of bed tents, originally designed by Hill and modified 
by Roth, Binger, Baiach and others, that it was possible to apply oxygen 
therapy to large gioups of patients 

The physiological basis of oxygen theiapy is well understood The 
effect of anoxemia has been studied at high altitudes and experimentally in 
animals, in closed chambers from which oxygen has been partially exhausted 
The symptoms of fatigue, cyanosis, nausea, delirium, and collapse have been 
observed in both instances Stadie 8 showed that there was a decreased 
oxygen saturation of the artei lal blood in cyanosed pneumonia patients, and 
that the degree of undei -saturation m these patients approached that found 
m severe mountain sickness Mealans 4 demonstrated that the cyanosis 
could be leheved, and the oxygen content of arterial blood returned to an 
approximately noimal level by the inhalation of an oxygen mixture of suf- 
ficient concentration In spite of these considerations, there is still con- 
siderable skepticism among clinicians as to the actual therapeutic value of 
oxygen in pneumonia This skepticism is the result of the misuse or abuse 
of oxygen therapy To a large extent, oxygen has been reserved for the 
seriously ill or almost moribund patients The death rate among this group 
has naturally been very high 1 here are, as far as we know, no statistical 
data bearing on the routine adequate use of oxygen in pneumonia, nor a 
comparison of such a group with a control group of similar cases not so 
treated It is our purpose, therefore, in this discussion, to offer certain 
figures bearing on the result of the early and adequate use of oxygen m 
pneumonia, and to present for comparison a similar group of cases in which 
oxygen was not used A little over five years ago, oxygen therapy was 
first begun as a routine measure in the treatment of pneumonia patients at 
the U S Marine Hospital, Norfolk, Virginia, at the instigation of Surgeon 
S L Christian, Medical Officer in Charge, and carried out under the super- 
vision of Surgeon W L Smith, United States Public Health Service 

* Received for publication September 1, 1937 
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Since then it has been the rule to start oxygen on all cases of pneumonia as 
soon as the diagnosis is established, and to continue its use throughout the 
course of the disease, at a concentiation of between 40 per cent and 60 per 
cent Full ciedit should be given to the above mentioned officers for the 
adoption of this program m this hospital So strong was their faith in the 
procedure that they seem to have conveited the entire medical and nursing 
staff to their views on the subject 

Tcchmc The patient is made to undei stand that he will have to live 
beneath the tent dui mg the entire duration of his disease, and that increased 
oxygen concentration is considered an impoitant factoi m Ins recovery 
The oxygen tent is then placed over the patient, the flaps properly tucked 
under the mattress and the bed covers, and every effort made to prevent any 
possible leakage of air It has been found by experience that with a good 
tight tent, 6 liters of oxygen per minute must be allowed to enter the tent, 
in order to maintain an oxygen content of 40 per cent to 60 per cent This 
is thought by Barach to be the optimum concentration m the treatment of 
pneumonia Frequent gasometric tests are necessary to ascertain the actual 
oxygen percentage If the concentration is found below the optimal level, 
it is usually shown that a leaky tent needs adjustment 

Occasionally a greater supply of oxygen may be temporarily required 
The proper level of temperature and moisture within the tent are auto- 
matically controlled by electric blowers that force circulation through a 
cooling dryer device containing cracked ice Caibon dioxide is absorbed 
by its passage through a soda lime container 

The relatively high cost of continued oxygen therapy has deterred its 
more widespread adoption in the treatment of pneumonia If, however, it 
can be demonstrated that its adequate use will result m the saving of lives, 
the cost factor becomes much less important H 

Statistics In cooperation with a state wide study of pneumonia statis- 
tics, it became necessary to review the recoids of all pneumonia patients 
treated m this hospital for the last 10 years This afforded an excellent 
opportunity for the evaluation of oxygen therapy m pneumonia During 
the first four years of this period, oxygen was not employed Its use was 
started in the spring of 1931 During the last five years, it has been a 
routine therapeutic measure, as outlined above The figuies for 1931, al- 
though favorable to oxygen therapy, were purposely omitted from the 
record, since the objection might be raised against them that the seasonal 
distribution influenced the good results The total mortality of the 26 
pneumonia patients during the year was approximately 21 per cent The 
mortality without oxygen was 33 3 per cent, and that with oxygen 16 6 
per cent. 


nrnYlt ?ij e i co |r operating such an outfit on the above technic has been estimated at ap- 
abouMR hi $S00 w a day 4 ta c nk °, f 220 cu ft of commercial oxygen at $2 00 will last 
Thtc h0U I S t- ^ lve P ounc ^ s °f s °da lime at $2 50 must be renewed every 24 to 36 hours 
necessary 1 * 6 ^ changmg of soda Iime renders the gasometric testing of carbon dioxide un- 
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The following tables show the comparative figuies 
of the decade under study 

Table I 

(A) Pneumonia Treated Without Oxygen * 

for the other 

years 



1927 

1928 

1929 

1930 

Total 

Lobar pneumonia 


13 

11 

12 

13 

49 

Deaths 


4 

3 

6 

3 

16 

Percentage 


30 8 

27 3 

50 0 

23 1 

32 65 

Bronchopneumonia 


10 

5 

11 

12 

38 

Deaths 


2 

1 

3 

5 

11 

Percentage 


20 0 

20 0 

27 3 

41 7 

28 95 

(B) Pneumonia Treated With Oxygen * 


1932 

1933 

1934 

1935 

1936 

Total 

Lobar pneumonia 

9 

11 

9 

16 

19 

64 

Deaths 

1 

3 

1 

4 

3 

12 

Percentage 

11 1 

273 

11 1 

25 0 

15 8 

18 75 

Bronchopneumonia 

5 

4 

9 

15 

9 

42 

Deaths 

1 

1 

2 

1 

2 

7 

Percentage 

20 0 

25 0 

22 2 

6 7 

22 2 

16 7 


+ All cases except terminal pneumonia 


Table II 

Percentage Based on All Cases, Including Terminal Pneumonia 


(A) Without oxygen 1927-1931 

Mortality 

Lobar pneumonia 

42 1 

Bronchopneumonia 

34 1 

( B ) With oxygen 1932-1937 


Lobar pneumonia 

31 9 

Bronchopneumonia 

29 0 


Table III 
Age Distribution 

(A) Without Oxygen (1927-1931) (B) With Oxygen (1932-1937) 


Age 


Cases Deaths Cases Deaths 


10-20 

20-30 

30-40 

40-50 

50-60 

60-70 

70-80 

80-90 


5 1 
16 5 
31 7 
23 7 
9 6 
3 1 
0 0 
0 0 


11 0 

29 5 

28 4 

19 5 

14 2 

1 0 

3 2 

1 1 


Experience with oxygen m two general hospitals in Noifolk, namely, 
Norfolk General Hospital and St Vincent’s Hospital, foims an interesting 
contrast with that embodied in the figures quoted above 

Table 6 includes all cases in these two hospitals on which accurate records 
of the amount of oxygen administered in the treatment of pneumonia aie 

available 
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Table IV 
Racial Distribution 



(A) Without Oxygen (1927-1931) 

White 

Negro 

Total 

White 

1 

Grand 

Total 

Lobar 

Pneumonia 

Broncho- 

pneumonia 

Lobar 

Pneumonia 

Broncho- 

pneumonia 

Cases 

32 

26 

17 

12 

58 

29 

87 

Deaths 

10 

8 

6 

3 

18 

9 

27 

Percentage 

31 25 

30 6 

35 3 

25 

31 

31 

31 


(B) With Oxygen (1932-1937) 


White 

j 

Negro 

















While 

Negro 

Total 


Lobar 

Broncho- 

Lobar 

Broncho- 





Pneumonia 

pneumonia 

Pneumonia 

pneumonia 




Cases 

39 

28 

26 

13 

67 

39 


Deaths 

8 

7 

4 

0 

15 

4 


Percentage 

20 5 

25 

15 4 

0 

22 4 

10 25 



Table V 

Average Duration of Disease Before Admission 


(A) Without Oxygen (1927-1931) (B) With Oxjgen (1932-1937) 

Lobar pneumonia 3 5 days Lobar pneumonia 3 2 days 

Bronchopneumonia 4 2 days Bronchopneumonia 4 1 days 


Cases 

626 


65 


9 
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Table VI 

All Pneumonias 1932-1937 

Deaths Recoveries 

231 395 


Cases Receiving Oxygen 
48 17~ 


Oxygen — 70 Hours or More 

~~3 r 


Oxygen — 30 Hours or Less 
"32 r 


Percentage of Deaths 
35 3 


73 8 


33 3 


86 5 


Average Duration of Oxygen Therapy 29 6 hours 
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It is evident, fiom the figures in table 6, that oxygen therapy was re- 
served for the most desperate cases and was often a farewell gesture rathei 
than a well conceived therapeutic effoit In only a small number of cases 
was oxygen given over a long enough time to be effective It is to be noted 
that even in this gioup of severe cases, the death rate on the number receiving 
what might be termed adequate oxygen treatment (70 hours or more) was 
slightly less than the average death late on all cases of pneumonia in these 
two hospitals The report of Pamton and Ulnch 0 conforms closely to these 
figures Of 149 patients receiving oxygen therapy on their service, 60 per 
cent died It can readily be understood that with such experiences the 
average physician might assume that the use of oxygen in pneumonia is 
valueless 

Social and Economic Status 

Piactically all of these patients tieated at the U S Marine Hospital 
in both series came from the laboring classes Most of them were merchant 
seamen, coast guardsmen, and civilian conservation corps boys All but 
four weie male In neaily every case the clinical diagnosis was confirmed 
by roentgen-ray 

From the above data it is evident that the classes of patients treated with 
and without oxygen were similar in every respect They received the same 
type of nursing and medical care in the same hospital with only one striking 
exception, namely oxygen therapy A glance at the tables will suffice to 
show that there was an appreciable decline in mortality following the insti- 
tution of this therapeutic measure Serum therapy did not enter into the 
picture, since only one patient received this treatment He was a Type I 
pneumonia patient in the 1936 group, who was given 110,000 units of 
Felton Type I serum, and recovered 

Comments It is a fact that anoxemia, a reduction of oxygen m the 
artenal blood, occurs to some extent in eveiy case of pneumonia When 
this is sufficiently marked it will manifest itself by cyanosis That anoxemia 
is a harmful condition is at present recognized by all Barach expresses it 
well when he sums up its effects as follows “ In summary, it might well be 
said that the distuibance of the gastrointestinal system is manifested by 
nausea, vomiting and diarrhea , the respiratory system by increased rate and 
depth of respiration or by periodic respiration, and later by rapid shallow 
respiration, the circulatory system by a constant and progressive increase 
m pulse rate, and in the end by a fall in diastolic pressure and cardiac 
failure, the central nervous system by headache, visual disturbances, irra- 
tional states and delirium, and finally, by coma and death ” Hence the ap- 
pearance of any of these symptoms in pneumonia may be attributable to a 
certain degree to anoxemia 

In combating anoxemia, by increasing the oxygen of the circulating 
blood, oxygen therapy acts not only locally m the lungs but throughout the 
body Oxygen is a need of all the tissues, and the proper function of all the 
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organs depends upon its adequate supply through the ciiculating blood 
This is the reason that in oidei to be most efficacious in pneumonia, oxygen 
administration must be begun early m proper concentration and continued 
thi oughout the couise of the disease 

It is our opinion that the prevention of cyanosis rather than the treatment 
of cyanosis after it has developed is the important objective A severe 
degree of anoxemia may lead to irreversible degenerative changes 

Beneficial Effect of Oxygen It has been claimed that the beneficial 
effects of oxygen in pneumonia are manifested in various ways These 
have been listed by different authors as follows 

(1) A disappearance of cyanosis 

(2) A reduction of the respnatory rate 

(3) A diminution of the heait beats 

(4) A lowering of the body temperatuie 

(5) A lessening of the harassing cough 

(6) An elevation of the blood pressure 

(7) A prolongation of life allowing rnoic time for the development of 

the immunization phenomena 

In our experience it seems difficult to substantiate all of these claims 
An actual lowering of the tempei ature, pulse, and respnation curve cannot 
usually be demonstrated on the patient’s chart The course of the disease 
is not shortened What has been observed is that the patient becomes 
quieter, breathes easier, and will often fall into a restful sleep following 
oxygen inhalation Cyanosis and delirium are lessened, and the general 
condition and comfort of the patient seem distinctly improved It is fre- 
quently noted that the patient requests that he be placed under the oxygen 
tent again, when it has temporarily been removed 

Recent Developments Because of the high cost of soda lime, the dis- 
continuance of its use has recently been advised Rosenbluth shows that a 
supply of oxygen, at 6 liters pei minute, will permit the carbon dioxide to 
accumulate only up to 4 per cent within a properly closed tent, if soda lime 
is not used to absorb it By increasing the inflow of oxygen to 8 to 10 
liters per minute, the carbon dioxide will not rise above 1 5 per cent which 
is well within the limits of safety He believes that an atmosphere con- 
taining even 2 to 4 per cent of carbon dioxide is not detrimental to the pa- 
tient From the above it is evident that the soda lime can be dispensed 
with and at a little saving Some of the newer oxygen tents on the market 
are built upon this principle There is an additional advantage in the in- 
creased oxygen allowance, m that it permits the nurse greater freedom m 

andling the patient The avoidance of slight leaks becomes relatively less 
important 

Henderson 3 advocates the addition of carbon dioxide to oxygen (his 
carbogen) m the treatment of pneumonia He believes that a concentration 
of 4 5 to 5 per cent of carbon dioxide is definitely beneficial He stales 
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1 he results 1 epoi ted indicate, and moi e recent extensive unpublished 
expei lence confiims, that inhalation of carbogen (5 pei cent caibon dioxide 
in 95 pei cent oxygen) affoids the same benefit in overcoming cyanosis as 
does oxygen and has the additional advantage of inducing also a deeper 
and often slowei rate of breathing ” These claims of Henderson have, 
howevei, not been confiimed 

The dangei of the inhalation of too high a peicentage of oxygen upon 
the parenchyma of the lungs which was formeily so strongly stressed seems, 
pei haps, to have been exaggeiated Evans and Durshordwe 1 demonstrate 
that even at neaily a 100 per cent concentration, oxygen does not seem to 
lintate the pulmonary tissues 

In view of these lecent developments, it is pioposed to modify the present 
technic of oxygen tent operation in this hospital In the futuie, the oxygen 
flow will be adjusted at 10 liteis pei minute, and the soda lime will be dis- 
carded The lesults of this new phase of oxygen theiapy, and whether 
the present good lecoid can be still fuithei improved, will remain for the 
futui e to decide 

Conclusion 

(1) In oui expei lence a veiy definite lowenng of mortality in both 
lobar and bronchial pneumonia has been obseived since the institution of 
loutine oxygen theiapy at the U S Mai me Hospital m Noi folk 

, (2) In older to obtain optimal lesults m pneumonia, oxygen therapy 
should be started early and should be continued m adequate concentration 
thioughout the course of the disease 
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SECONDARY AMYLOIDOSIS* RESULTS OF THERAPY 
WITH DESICCATED WHOLE LIVER POWDER ! 

By Harold G Gray/ll, M D , and Mendel Jacobi, M D 
Bi ooklyn, A T czv Y oik 


Amyloidosis secondar) to a chiomc infection is a complication of 
serious piognostic significance Tn human beings picsentmg clinical signs 
of amyloidosis, the condition usually pi ogi esses to a fatal teimination be- 
cause the under]) mg cause lemams active Veiy few lepoitcd cases of 
1 ecovery appeal in the liteiatuie 1-1 The lmjonty of these recover only 
after an extensive opeiation which eiadicates the primary disease provided 
the operative proceduie is earned out eail) 11ns method of treatment can 
be employed with success only in a limited numbei of instances ihe tieat- 
ment of secondaiy amyloidosis in the majonty of patients is therefore 
dnected towards mitigating the pnmary illness through geneial measures 
The lesults hitherto have been wholly unsatisfactory Piior to the institu- 
tion of the therapy 'which will be descnbed latei, all oui patients died within 
two years 14 ' 

Several years ago, we obseived clinical evidence of the disappeaiance of 
amyloid in human beings even m the presence of aclne tuberculous sup- 
puration of bone following the admnustiation of a powdered -whole hvei 
preparation Brief mention of this -was made at that time 8 ’ 15> 10 However, 
we have felt the need for further clinical obseivation and investigation, as 
well as a more extended expemnental study This caused us to delay the 
present report Our original obseivations have now the support of -well 
controlled laboratory studies In the meantime, a preliminary report of oui 
early results was made by Wlutbeck 9 It is over eight years now since the 
institution of this therapy at Neponsit Beach Hospital for Cluldien Our 
clinical success with this matenal which has been substantiated by oui ex- 
perimental work 15 ’ 10 and confirmed 42 by others, wai rants a moie detailed 
presentation of our results 

lhe diagnosis of amyloidosis was made in each case after a penod of 
observation and study of at least foui to six months All subjects had a 
pnmary suppurative disease of long standing and showed classical symptoms 
of amyloidosis consisting of waxy pallor, loss of weight, emaciation, weak- 
ness, large abdomen with dilated and tortuous superficial abdominal veins, 
marked and progressne hepatomegaly and splenomegaly, albuminuria and 
casts of every description, and positive Congo Red test giving 100 per cent 
withdrawal of intravenously introduced dye 

* Received for publication June 29, 1937 

r I0 T P ec iiatric service of the Neponsit Beach Hospital, the department of pathology 
BrooklynN Y ^ ospita ' anc ^ ^ ie Pediatric research laboratory of the Jewish Hospital, 
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After it was definitely established that amyloidosis was present and after 
a minimum period of six months had elapsed during which time it was 
observed that the lardaceous condition was progressing unfavorably, liver 
therapy was instituted m selected cases The treatment consisted of the ad- 
ministration of a desiccated powdered whole liver preparation in doses of 
4 to 8 grams three times a day * 

It was given in a suitable vehicle such as fruit juices, cereal, milk, jelly 
or jam In addition to the liver therapy, the usual general hygienic and 
medical measures were carried out such as an adequate diet, fresh air, sun- 
light, heliotherapy, daily salt water baths and dressing, and some form of 
orthopedic non-surgical immobilization These latter measures differed m 
no wise from similar measures employed in each case before liver therapy 
was instituted 

Case Reports 

Case 1 J G, male white child, 8 years old on admission, entered Neponsit 
Beach Hospital for Children on May 29, 1923 He had tuberculous disease of the 
second, third and fourth lumbar vertebrae There were two discharging sinuses, 
one in the left gluteal region and one in the left iliac region just to the inner side of 
the left anterior superior spine By January 16, 1924, the sinuses had closed and 
were apparently healed, and on March 24, 1924, a plaster jacket was applied He 
was allowed out of bed for short periods of time, but on March 20, 1925, the sinuses 
re-opened and commenced to discharge The temperature was elevated, reaching 
104° F 

The unfavorable condition persisted The child displayed a poor appetite, lost 
weight and became increasingly paler By July 1926, definite amyloidosis may be 
said to have set in The liver and spleen were 2 5 and 1 3 cm respectively below 
their corresponding costal borders in the mid-clavicular line f The child’s condition 
declined progressively so that by April 14, 1929 his state was critical He was very 
emaciated and pale, and had several attacks of epistaxis, hematemesis and melena 
There was generalized anasarca including hydrothorax and ascites The liver edge 
was below the crest of the ilium and the spleen was down 11 5 cm At this time 
whole powdered liver was given in doses of 4 gm three times daily and within one 
month increased to 8 gm three times daily 

Within six months after the administration of the liver therapy there was striking 
improvement in the patient’s general appearance and in his clinical symptoms Al- 
though the temperature was still moderately elevated, and the sinuses continued to 
discharge freely, the generalized anasarca had completely disappeared, the super- 
ficial abdominal veins were much less prominent and the liver and spleen were 5 cm 
and 3 cm respectively The subsequent course was favorable After one year of 
treatment and in spite of the persistence of signs of activity as evidenced by the 
presence of fever, discharging sinuses and progressive destruction in the bones 
seen m the roentgenograms, the liver was 2 5 cm and the spleen was just palpable 
Albuminuria was still marked Two and one half years of therapy resulted in the 

* The whole liver powder is one that must be prepared under certain specific conditions 
so that in the process of desiccation, the chemically unknown principle is not destroyed or 
reduced m its potency Briefly, we would consider a suitable method of preparation one 
which consists of removing extraneous material from the liver, chopping up the livers and 
drying them in vacuum The temperature should not be above 35° F , preferably below this 

level ^ succeedlng enumer ations of the size of the liver and spleen, mention will be made 
only in terms of centimeters, it being understood that such measurements are made in the 
mid-clavicular line below their costal margins 
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complete lecession of the liver and spleen so that they were no longer palpable 
At approximately this period the sinuses closed and have remained healed up to the 
present To date, after a period of nearly eight years, the child has remained 
clinically well and is quite active Congo red test showed 100 per cent withdrawal 
of the dye in April 1929 and again in July 1931 

Case 2 Cl, male white child, 7Vi years on September 8, 1924, the date of ad- 
mission to Neponsit Beach Hospital for Children About three months prior to 
admission, there developed pain and swelling of the right knee associated with fever 
The condition became progressively worse so that on admission, the child was pale 
and emaciated and presented a marked fusiform swelling of the right knee with 
several discharging sinuses 

High temperature with discharging sinuses, loss of weight, increasing anemia 
and albuminuria continued and by January 1927, the abdomen was large and the 
liver and spleen were 5 2 cm and 2 6 cm respectively By February 1928, the 
swelling of the knee was tremendous with profuse dischaige from several sinuses 
The liver was 104 cm and the spleen 5 cm The abdomen was very prominent with 
marked dilatation of the superficial abdominal veins The urine boiled solid with 
albumin, the Congo Red test was positive At this tune liver therapy in doses of 
4 to 8 gm three tunes daily was instituted 

Although the temperature was elected and the sinuses continued to discharge 
up to August 1930, the child’s condition showed very early striking improvement 
After six months of therapy the liver was 5 5 cm and the spleen 2 8 cm , and after 
72k years (February 1930) the liver and spleen were no longer palpable However, 
the Congo Red test on July 1930 still showed complete withdrawal of the dye At 
the time of discharge from Neponsit Beach Hospital (August 6, 1930), to another 
institution, all clinical signs of amyloidosis were absent Up to the present, six and 
one half years after discharge from the hospital and nine years after the institution 
of liver therapy, there have been no recurrences of any symptoms or signs referable 
to amyloid disease Liver therapy was discontinued upon his discharge from the 
hospital in 1930 

Case 3 E A , male white child admitted to Neponsit Beach Hospital for Chil- 
dren on October 6, 1925, at the age of four yeais About eight months prior to 
admission a diagnosis of tuberculous infection of the lumbar vertebrae was made 
Fusion of the involved vertebrae by bone graft was performed at another institution 
Shortly thereafter suppuration appeared m the region of the left flank and near the 
left anterior superior spine The former was incised, drained and the wound sewed 
up The incision soon again discharged spontaneously and continued to drain At 
this stage the child was transferred to Neponsit Beach Hospital for Children 

On admission the child was in fair condition and presented a sinus in the left 
iliac region which discharged moderately The condition remained unchanged until 
14 months later when elevation of temperature set in associated with swelling in the 
right gluteal region just behind the greater trochanter of the femur An abscess 
which formed was opened and drained After discharging for a short time, it 
finally healed This was followed by the formation of another abscess on the pos- 
terior surface of the right thigh, which was incised and drained 

From this point on, the temperature continued to be elevated at varying levels 
and the discharge from the several sinuses persisted The child’s condition became 
worse Loss of weight, pallor and progressive enlargement of the abdomen, liver 
and spleen became apparent about two years after admission to Neponsit Beach 
Hospital On August 9, 1929, when the livei was 12 8 cm and the spleen 6 cm , 
ii er t lerapy was instituted At first there was no definite improvement m his general 
appearance and condition Within six months the liver was 9 cm and the spleen 3 5 
cm At nine months the liver edge was at 7 7 cm and the splenic margin at 2 8 cm 
lowever, he took the liver therapy very poorly because of its unpleasant taste and 
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soon began to take it veiy irregulaily, often refusing it for periods of two months 
Nausea and vomiting weie the chief symptoms accounting for Ins inability to tolerate 
the medication Shortly befoie death which occuncd on January 14, 1931, pre-uremic 
symptoms set in He lapsed into a stupoi ous state, displaying occasional twitchings 
and minor convulsive seizures 

Case 4 R H, male coloied child, about seven years of age, entered Neponsit 
Beach Hospital fot Cluldicn on July 8, 1927, with Pott’s disease of appi oximately 
one year’s duiation Upon admission he presented an extensive kyphosis involving 
the foui th dorsal to the second lumbar vertebiae with a discharging sinus in the 
right gioin at the inner side of the anterior superior spine In addition he had 
chronic pan-uveitis of the light eye showing comeal and lritic opacity There was 
amaurosis of the right eye The chest was barrel shaped The abdomen was promi- 
nent and the liver and spleen wei e each about 1 3 cm 

The child had an active tuberculous infection which varied in its severity from 
nnld to moderate The tempeiatuie ranged between 100 and 101° F with occasional 
bouts of temperature fiom 102° to 103° F The sinus in the right groin continued to 
dram model ately The abdomen became progressively larger, displaying increasing 
dilatation of the superficial veins and enlargement of the liver and spleen He had 
recurring attacks of epistaxis, edema, ascites and acquired frequent respiratory in- 
fections By November 1929, his condition was markedly worse The liver was 
down to the crest of the ilium and the spleen was 5 cm Liver therapy was insti- 
tuted but it apparently did not alter the downward course of the child He died June 
20, 1930 The entire duration of his illness, from the first symptoms of the primary 
disease, was about four years 

Case 5 M N , male white child, eight years of age, was admitted to Neponsit 
Beach Plospital on July 9, 1926 About 3% years before, following a fall, his knee 
was injured and became swollen and red, but there was no complaint of pain in the 
hip at that time This condition subsided and disappeared About five months 
prioi to admission, the boy expeuenced pain in the right hip with other attendant 
symptoms of joint involvement At the time of entrance into the hospital, there was 
a laige abscess on the outer side of the right thigh m the upper thud 11ns was 
incised and drained , and the wound was closed Shortly thereafter progressively m- 
ci easing discharge from the wound was observed From this time on, elevation of 
temperature, profuse discharge from several sinuses, anorexia, loss of weight and 
increasing pallor were constant symptoms By September 1927 it was evident that 
the child had amyloidosis On Febiuary 29, 192S, the liver was 8 cm and the spleen 
5 5 cm On the latter date, liver therapy in doses of 4 gm three times daily was 
given, the dose later being increased to 8 gm thrice daily On August 2, 1928, the 
bone infection was still active, but there was evident improvement in his general 
appearance and color He gained m weight (11 lbs ) No ascites was observed 
His liver and spleen were 4 cm and 1 5 cm respectively Roentgenograms of Ins 
extremities, however, still showed progressive destruction of the head of the femur 
and adjacent portion of the neck and considetable involvement of the acetabulum and 
ilium On May 20, 1929, his condition was satisfactory but there was still moderate 
discharge fiom numerous sinuses Both the liver and the spleen were no longer 
palpable 

He continued to improve although fever and discharge from the sinuses persisted 
On May 2, 1930 erysipelas set in I he couise was stormy and the infection of the 
lup became aggravated By Januaiy 1931, the liver was again 5 cm and the spleen 
3 cm Within three months under continued liver therapy the liver and spleen again 
i eceded to 3 8 and 1 2 cm However, a recrudescence of Ins primary disease set in 
and the amyloidosis advanced In September 1931, the liver was 7 7 cm and the 
spleen 5 2 cm Shortly after this period, the pai ents insisted on taking him home 
He was discharged against medical advice on September 28, 1931 At home he re- 
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ceived no livet therapy and lus condition became progiessively woise lie died 
about eight months after leaving the hospital 

Case 6 SB, male white child, 7Vi veais of age, admitted to Neponsit Beach 
Hospital for Children on May 14, 1926 About nine months prioi to admission he 
developed a staphylococcic infection of lus hand which was operated upon Shortly 
thereafter he complained of pain m the i ight hip He was operated upon and the 
hip region drained, at another institution wlieie he resided for five months 

On admission he presented an active infection of Ins light lnp with several dis- 
charging sinuses Tins together with model ate elevation of temperature continued 
and by May 1928, he piesentcd definite signs of amyloidosis Roentgen-iay showed 
extensive destruction of lup joint, acetabulum pubic bone and, in fact, almost the 
entire right ilium There was marked rarefaction of the head neck trochanter and 
shaft of the femui In February 1930, there set in an infection of the left 
shoulder and shortly theieafter suppuration and sinus formation ensued 

The child’s condition became piogressnelv worse The temperature langed 
between 101 and 103° , the infections in the right lnp and left shoulder continued to 
be active and to present discharging sinuses By July 1930, the amyloidosis was 
moderately advanced The liver w as 8 cm , the spleen 3 5 cm At this time, liver 
therapy was instituted Within six months there was evident improvement in Ins 
physical condition Although the infection was still actively present m Ins bone, 
the temperature continuing to be moderately elevated and the sinuses persisting, the 
liver was reduced to 4 5 cm and the spleen to 2 cm Fourteen months of liver treat- 
ment (July 1930 to September 1931) resulted in complete disappearance of both 
organs below' their respective costal margins However the temperature still fluc- 
tuated between 99° and 101° F and there was still slight discharge fiom all sinuses 
Roentgen-ray still showed activity of the tuberculous process in the bones but revealed 
some improvement in the appearance of several of the bones, particularly the ilium 
Liver therapy was continued and by April 27, 1932, the temperature was normal, 
the sinuses were healed and the bone lesions were inactive However, the child 
continued to show a marked albuminuria with numerous leukocytes and many ery- 
throcytes for several years Complete urological examination failed to show any 
evidence of infection, or any other involvement of the urinary tract The child was 
last seen m December 1936 when it was observed that Ins general physical condition 
was excellent, his bone condition had remained apparently healed but lus urine still 
showed moderate albuminuria with many leukocytes and few' erythrocytes The liver 

and spleen could not be felt, there were no signs or svmptoms to suggest amyloid 
disease 

Case 7 EL, male, colored child, 4!4 years of age, admitted to Neponsit 
each Hospital on October 19, 1928 About two years before, following an injury, 
tuierculous osteomyelitis of the lower left femur and upper left tibia set in He 
was at another institution during this time On admission he displayed eight 
moderately discharging sinuses about the left knee joint The latter was markedly 
svvollen presenting a typical fusiform appearance The abdomen was prominent with 
di ated superficial veins , liver was 9 cm and spleen 4 5 cm 

The temperature was elevated, rising at times to 104° F and the sinuses con- 
mued to discharge freely By February 1929, the child’s condition was very poor 
e was markedly emaciated and presented marked pallor of the mucous membranes 
II TS) conjunctivae anf f finger nails The liver was 115 cm and the spleen 6 cm 
is a omen was distended with fluid At this time, liver therapy was started 
m doses of 4 to 8 gm three times daily With treatment the child showed initially 
verj significant improvement with reduction m the size of the abdomen, liver and 
spleen and the disappearance of ascites On February 7, 1930, one year after therapy 
fir i ° egun ’ tlle abdomen was slightly prominent with no dilatation of the super- 
ia a Qommal veins The liver was 2 cm , the spleen barely palpable However, 
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tempetature and discharge from all sinuses still continued Roentgen-ray showed 
continuing activity, revealing moderate destruction of the outer condyle of the femur, 
and upper end of the tibia, involving the epiphyseal line and the diaphysis of the 
femur One and one-half years later, the temperature became normal and there were 
only three discharging sinuses, the liver was just palpable Roentgen-ray showed 
considei able destruction of the lower end of the femur and the epiphysis on the outer 
half, and moderate destruction of the epiphysis of the tibia The patella was indis- 
tinct and irregular in outline Two years later (February 1930), the liver and 
spleen were no longer palpable and all sinuses except one had healed There now 
occurred a steady and definite diminution in the amount of thickening and swelling 
about the knee Three and one half years after therapy had been instituted, the 
roentgenograms began to show healing in the knee joint The child continued to 
improve and by August 13, 1934, 5% yeais after the onset of the disease, and 4% 
years after institution of liver therapy, the last sinus closed and remained healed 
Case 8 MM, female, white child, $¥> years of age, was admitted to the 
Neponsit Beach Hospital on August 14, 1929 with the history that about one year 
before, she struck her left thigh against an iron bar This was followed a few days 
later by elevation of temperature and severe pain in the left hip She was admitted 
to another institution where she was operated upon for osteomyelitis of the left 
femur For about a month after the operation, the child’s condition seemed to im- 
prove At the end of this period elevation of temperature and pain m the right 
upper thigh recurred A plaster spica was applied, but suppuration and spontaneous 
discharge from the involved area occurred shortly thereafter Blood cultures taken 
with significant pyrexia always showed abundant colonies of Staphylococcus albus 
The child was admitted to Neponsit Beach Hospital in very poor condition She 
was thin and pale In the region of the great trochanter on the left side, there were 
two discharging sinuses, and three sinuses were present near the trochanter on the 
anterior surface of the right tlngh During her residence in the hospital, the child 
displayed a relapsing course At irregular periods, a new focus of infection arose, or 
a previous one became active On each occasion, fever of varying degree, pallor, 
loss of weight, prostration, anorexia, etc were manifested The infection either 
subsided spontaneously m the course of time or progressed to local suppuration 
Blood cultures taken on several of these occurrences were positive for Staphylo- 
coccus albus Several blood transfusions were administered 

With repetitions of the active infections the child became progressively worse 
By May 1930, definite amyloidosis may be said to have set in By January 1931, 
the child was markedly pale and emaciated with abdominal enlargement and dilated 
superficial abdominal veins The spleen and liver were enlarged to 5 5 cm and 8 cm 
respectively On January 14, 1931, liver therapy was instituted 

Although the child’s infection continued to be of a relapsing nature, with livei 
treatment the child showed definite improvement of her amyloidosis After one 
year of therapy, she had gained seven and one-half pounds and the spleen was 2 0 
cm, the liver 3 8 cm No ascites was present Two years of therapy resulted in 
decrease of the size of the liver to 1 5 cm and of the spleen to the point where it was 
barely palpable Within three years, there was no objective evidence of amyloidosis 
except for such symptoms as pallor and albuminuria The chronic osteomyelitis, 
however, continued to be active and the child was transferred to another institution 
on December 3, 1934 m order to obtain surgical treatment At the latter institution 
an extensive operation was performed After an irregular course the bone infection 
subsided and has remained inactive to date 

Case 9 F S , female white child, aged 5 years, admitted to Neponsit Beach 
Hospital on September 11, 1929 because of tuberculosis of the left hip, the onset of 
which had occurred on November 14, 1927 She was treated by immobilization in a 
cast About one month prior to admission gross suppuration set m This was in- 



SECONDARY AMYLOIDOSIS 


45 


cised and drained On admission the child was thin, pale, and displayed a very active 
destructive tuberculous infection of the left hip with several discharging sinuses 

Since hei admission, the temperatuie had constantly been elevated, ranging 
usually between 101 and 102°, but often rising to heights of 103 to 104 F , the 
sinuses continued to discharge freely and two new areas of suppuration developed 
Roentgen-ray on January 8, 1931 showed considerable destruction of the acetabulum 
and head and adjacent portion of the neck of the left femur The first evidence 
of amyloidosis was noted by May 1930 On January 20, 1931 when liver therapy 
was instituted the abdomen was veiy prominent The liver and spleen were both 
3 cm Within 1% years there occuried such complete recession of the liver and 
spleen that each organ was no longer palpable 

The child’s infection, however, continued to run an active course with per- 
sistence of discharging sinuses, fever and symptoms in the left hip joint Anorexia, 
loss of weight, weakness and pallor continued On June 1, 1934 the liver and spleen 
again began to enlarge The In er w as 1 S cm , the spleen barely palpable On Oc- 
tober 22, 1935, the lner was 5 5 cm , the spleen 4 cm Persistence in administering 
liver therapy led eventually to recovery so that, in spite of the continuing active 
infection, by July 10, 1936, the liver had receded to 2 5 cm , and the spleen to 1 5 cm 
On October 15, 1936, the liver was 2 cm and the spleen was just palpable Liver 
therapy w r as discontinued for two months (October 15 to December 11, 1936) and it 
w'as observed that her liver increased to 7 cm and the spleen to 2 cm The liver 
product w’as therefore resumed again resulting m striking reduction in the size of 
both oigans to 2 5 cm and 1 5 cm respectn ely The status of the tuberculous in- 
fection had not varied in its seventy during these latter periods 

Case 10 T F, male, white child, S tears of age, admitted to Neponsit Beach 
Hospital on June 3, 1932, wntli the diagnosis of tuberculosis of the left hip of about 
foui jears’ duration On January 25, 1932, an extra-articulai fusion of the left hip 
was performed at another institution On April 26, 1932 the temperature rose to 
104° F , the wound began to discharge 

On admission the child appeared pale and w’as poorly nourished and developed 
He presented a large granulating T-shaped wound over the left hip and ilium It 
was noted that the abdomen was distended but the liver and spleen w r ere not palpable 
Temperature continued to run as high as 102" F nearly every afternoon On 
October 24, 1932, the roentgen-ray showed extensive destruction about the head of 
the left femur and acetabulum The hvei and spleen w’ere now both palpable 
With continuance of the moderate pyrexia and active infection about the left hip, 
including profuse discharge from the sinuses, the abdomen, liver and spleen in- 
creased progressively m sue On March 3, 1933, he w r as markedly emaciated and 
pale, the liver and spleen w'ere each 5 cm Liver therapy was then instituted 

The tuberculous infection continued to be very active Six months after liver 
treatment (September 15, 1933) had been started, the liver had increased to 7 5 cm 
although the spleen remained at 5 cm Roentgen-iay show'ed a more extensive in- 
volvement and destruction of the left acetabulum, femur and ilium One year of 
therapy resulted in a definite improvement in the amyloidosis in spite of the active 
mp infection The liver and spleen were each 2 5 cm The temperature continued 
o be elevated and the sinuses to dram profusely By August 1934 or about 1% 
years ater, the liver had enlarged to 5 cm and abdominal ascites was present 
ersistence of liver therapy led to slow but steady improvement In spite of the 
relapsing nature of his primary infection, two years later on March 5, 1935, the 
. pallor, enlargement of the abdomen, prominence of the superficial abdominal 

veins, etc w'ere absent The liver, however, w’as 4 cm and ’the spleen 1 5 cm 
there was no ascites One year later, in March 1936, the liver was 2 5 cm , the 
spleen 1 cm Temperature now’ ranged between 100° and 101° F and discharge 
rom the sinuses was less Liver therapy w’as discontinued m July 1936 wdien both 
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organs were just palpable On October 15, 1936, there was slight discharge from 
the sinuses about the left hip The liver and spleen were no longer palpable Ex- 
amination on February 11, 1937 revealed no objective evidence of amyloidosis 

Case 11 E Z, male white child, aged 10 years, admitted to Neponsit Beach 
Hospital for Children on July 15, 1930 Three years before the child had injured 
lus light lower extremity A nurse noticed the child limping on the street and 
induced the mother to bring the child to a hospital for treatment On May 31, 1930, 
the child was examined at a hospital wheie extensive destructive disease of the 
right hip was noted Stretching was done preliminary to an extra-aiticular fusion 
The latter was pei formed on June 30, 1930 

Child was admitted in very poor condition, thin and looking pale The ab- 
domen was not prominent, the liver and spleen not palpable Urine examination was 
negative In the hospital the temperature was modeiately elevated, and there was 
considerable discharge from two sinuses On January 9, 1931, definite signs ot 
amyloidosis were observed The livet and spleen wcie each 1 cm Roentgen-ray 
showed marked destruction of the femoral head and acetabulum The condition be- 
came progressively worse so that by September 11, 1931, the signs of amyloidos s 
were advanced The child presented a striking waxy pallor and was very emaciated 
The abdomen was maikedly distended with fluid, both legs and feet were edematous 
Ihe livei was 5 3 cm, the spleen 3 cm Roentgen-ray showed increased destruction 
m the region of the acetabulum Liver therapy was instituted The amyloid con- 
dition continued unchanged except foi the disappeaiance of the edema of the lower 
extremities and a significant decrease in the ascites On January 19, 1932, there 
was marked thickening and enlargement of the light hip with a reddened area and 
slight fluctuation ovei the right ilium The size of the liver and the spleen had 
diminished to 4 cm The incitant tubeiculosis continued very active 

With slight fluctuations in the course, the status of the amyloidosis remained 
unchanged until July 1934 or about three years after the institution of treatment 
Although the temperature was still elevated, the sinuses continued to discharge pro- 
fusely, and roentgenograms showed increasing involvement of the right ilium and 
model ate involvement of the head and neck of the femur, the enlargement of the 
abdomen was now only modeiate and the liver and spleen were 5 cm and 1 5 cm 
respectively For the next year and one half (or until January 1936) the child’s 
symptoms and roentgenologic findings lemamed unchanged On the latter date, 
the liver was 4 cm , the spleen 1 3 cm Roentgen-ray showed now marked destruc- 
tion of part of the right ilium, upper end of the femur, pubis and ischium with con- 
siderable distortion of the pelvis What remained of the neck of the femur was still 
in the acetabulum, marked adduction and flexion were piesent The active symp- 
toms of the primal y infection continued unabated The condition of the amy- 
loidosis, particularly in the liver and spleen, varied In July 1936, after five years 
of treatment, the liver was 3 cm , the spleen 1 3 cm Liver therapy was discontinued 
on the latter date to note the effect of such a procedure On October 10, 1936 the 
liver and spleen wei e 6 cm and 1 5 cm respectively Liver treatment was resumed 
and on January 26, 1937 the patient’s liver was 4 cm , lus spleen 1 5 cm Moderate 
discharge from the sinuses and temperature elevation were still present On May 
21, 1937, both the liver and spleen were just palpable All other signs of amyloidosis 
were absent 

Case 12 VC, male colored child, 10 years of age, admitted to Neponsit 
Beach Hospital on May 12, 1934 Following an injury in March 1933, the child 
experienced pam in the right sacroiliac joint About one month later, a soft 
fluctuant mass developed and was aspirated A plaster spica was applied giving the 
patient comfort for a time Soon, however, the abscess again broke down, roent- 
genograms and guinea pig tests at this time were positive for tuberculosis The 
child & continued to run a spiking temperature The plaster was changed at intervals 
of 8 to 10 weeks 
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On admission the child appeared emaciated, pale, with a prominent abdomen 
and a liver and spleen that weie just palpable llieic was a huge granulating area 
over the right gieat trochanter foui inches squaic, bathed m pus Theie was also 
one of similar size near the crest of the right ilium and m the i lght groin thei e 
was a profusely draining sinus 

The temperature was 11 regular and remittent The patient’s condition became 
rapidly worse Roentgenograms showed marked raiefaction of all the bones of the 
right femur and ilium On November 30, 1934 the h\ei was 3 cm , the spleen 1 5 
cm Liver therapy was instituted at this juncture During the first tlnee months 
of treatment theie was slight improvement in his physical appeal mice With the 
continuance of the severity of his primal y condition and his mabihtv legulatlv to 
take the livei preparation without -vomiting, his condition became woise On No- 
vember 1935, the liver and spleen were S cm and 5 cm respectivclv However, 
he showed irregular periods of improvement in the amyloid condition, each lasting 
one to three months His tuberculous infection continued unabated In Maj 1936 
after about V/> years of inconstant liver treatment, the abdomen became very 
prominent and marked ascites set in In addition the livei and spleen had in- 
creased to 9 cm and 6 5 cm respectivelv Roentgen-i aj show ed a considerable 
area of disease involving the right ilium, ischium and femur down to the middle 
third of the shaft He died on February 14, 1937 

Case 13 C C, female white child aged 11 vears, was admitted to Neponsit 
Beach Hospital on May 9, 1935 About six vears befote, child had had Pott’s 
disease and had been placed on a Biadford fiame foi six months and then in a cast 
for over a year At the end of this tune the tuberculous disease of the spine was 
apparently quiescent and had continued inactive to the date of admission Three 
years before she experienced pain m the left hip She was immobilized in a plaster 
spica cast until the fall of 1934 when it was removed and she was allowed to be up 
and about Several months later the activity in the left lnp recuried Suppuration 
and discharging sinuses developed 

On admission the child was very pale and thin, weighing 53 pounds She 
showed classical signs of amyloidosis The liver and spleen were 1 cm The left 
thigh was in flexion and adduction and presented about it numerous discharging 
sinuses Shoitly after admission the child’s condition became progressively worse 
On September 19, 1935, the liver was 8 cm , the spleen 5 cm Roentgen-rav showed 
marked adduction and vacuolization in the shaft, neck, head and gieat trochanter of 
the left femur There was apparently no pelvic wall left to the lup joint Liver 
therapy was then instituted Her amyloid condition improved slowly with shoi t 
periods of remission On March 13, 1936 the general condition was fair The 
ivei and spleen were 5 cm and 2 cm respectively Roentgen-ray showed greater 
destruction of the acetabulum, head, neck and great trochanter of the left femur 
t lan was present in the previous plates A rather large vacuole vv as present at the 
junction of the great trochanter and the shaft The temperature continued to be 
moderately elevated and her sinuses discharged piofusely She soon began to object 
to the liver therapy and vomited frequently As a result she took very little liver 
y ctober 15, 1936, it was noted that the liver was 6 cm and the spleen 4 5 cm 
8he left the hospital against advice shortly thereafter (November 8, 1936) 

Comment 

Thirteen children with moderately advanced to advanced amyloidosis 
lav e ieen treated with a desiccated powdered whole liver product admin- 
istered m a suitable vehicle m doses of 4 to 8 grams, three times a day 

le c ^dren as a rule tolerated the liver preparation fairly well There 



Table I 

Summary of Results with Liver Therapy in Secondary Amyloidosis 
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were a few, however, who weie unable to take this medicament continuously 
Frequently nausea and vomiting set in and foiced the discontinuance of its 
use foi penods varying between 14 days to two or three months It was 
these children, too, who did not show the striking benefits that were evident 
in the others A summary of the results is recorded m table 1 

Complete recovery from geneiahzed secondary amyloidosis was ob- 
tained m six of the juvenile patients With the exception of two phenom- 
ena, i e albuminuria and the Congo Red test, all other signs and symptoms 
indicative of the existence of amyloidosis disappeared complete^ within an 
average period of two to three yeais after institution of liver therapy 
These children are today alive and well with no recurrence of symptoms 
after a lapse of two to five years or more In two other children there has 
occurred to date significant clinical improvement and all indications point 
to complete recovery m the near future 

In one subject who received the liver therapy for only 13 months, the 
lardaceous condition has remained essentially unchanged The situation 
was somewhat complicated by the fact that she was taking the preparation 
very irregularly due to its unpleasant taste and the development of nausea 
and vomiting 

The remaining four children died Two of them (cases 3 and 4) were 
in a very advanced state of amyloidosis and received the product irregularly 
only over a period of 16 and 7 months respectively Even in these cases 
there was improvement in the amyloid state as evidenced by the disappear- 
ance of edema and ascites and by the diminution in the size of the liver and 
spleen However, the severity of the primary condition was responsible 
for the fatal termination In the third child (case 5) there occurred sig- 
nificant improvement After 15 months of liver therapy, the liver and 
spleen were no longer palpable With the advent of erysipelas, the tuber- 
culous infection and the amyloidosis were both aggravated The severity 
of the primary disease retarded the amelioration of the amyloidosis by liver 
therapy The child’s condition was unimproved at the time of his dis- 
charge from Neponsit Beach Hospital His parents insisted upon taking 
him home He died within eight months after his return home No liver 
therapy was given during his stay at home 

4 he fourth child (case 12) had a malignant tuberculous infection 
ns, coupled with his inability to take the liver therapy, was probably re- 
sponsible for our failure The unavailability of a potent liver extract for 
parenteral administration was the reason for not using such a preparation 
in the cases that objected to taking the medicament orally 

The primary disease in all these children was very severe Symptoms 
in icating activity of the infection, e g fever, continued increasing destruc- 
lon o one, discharging sinuses, local pam, tenderness, limitation of motion 
an h am u P on movement, were present during the period of treatment and 
continued for a considerable time even after striking recession of the symp- 
oms of amyloidosis In four patients who recovered from their amy- 
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loidosis, elevation of temperature, considerable discharge from sinuses and 
local signs of active infection persisted for periods of fiom eight months 
to tlnee years after clinical cure of the amyloid state was obtained In the 
other children, definite retrogression of the amyloid symptoms occurred even 
dui mg the height of the initial infection These observations speak against 
the suggestion that impiovement of the amyloid state is attributable to 1 m- 
piovement of the concuirent tuberculous condition The improvement of 
the amyloidosis and the evidences of its apparent resorption preceded by 
months or even yeais the improvement in the primary infection, although 
the latter did, in time, occui Such improvement of the primary infection 
is to be expected m view of the fact that the existence of amyloidosis ag- 
giavates the initial disease and that the degree of seventy of the latter 
would deciease with melioration and removal of the lardaceous matenal 
To disiegaul these clinical manifestations and to attnbute the favorable 
clinical course of the treated amyloidotic children to the subsidence of the 
pnmary disease and not to the liver therapy we theiefore believe is unwar- 
ranted Rosenblatt 13 citing a case of lecovery, which was treated with a 
livei product and in which the primary disease showed almost simultaneous 
improvement, ascribes the results solely to the subsidence of the underlying 
condition This intei pretation is based on his conception that amyloidosis 
simply reflects a veiy advanced state of the initial disease, but that the 
lardaceous condition per se does not exercise to a significant degree any 
serious effect upon the organism This stand is untenable in view of the 
marked renal, gastrointestinal, hepatic, hematological and chemical func- 
tional disorders and the oigamc changes which are present in geneiahzed 
primary and secondaiy amyloidosis Further, in our senes of 68 cases of 
amyloidosis, receiving no livei medicament, all died within two to three 
years 11 Autopsy in most instances of this group indicated that the amy- 
loidosis rather than the underlying tuberculous infection was directly re- 
sponsible for the fatal outcome In fact, the tuberculous process m such 
patients was distinctly less extensive and severe than it was m a comparable 
senes of non-amyloidotic subjects m whom death was the direct result of 
the acid-fast infection Similar observations, that the degree of amyloidosis 
and its fatal effects are not dependent on the extent or severity of the incitant 
tuberculosis, have recently been made independently by Lipstem and 
Auerbach 17 

In the treated group, in addition to the six cases of recovery after 
the onset of the amyloid condition, the lest showed considerable prolongation 
of their survival period This m itself indicates a marked retarding effect 
of the liver preparation upon the lardaceous process and is in harmony with 
the observation that white mice show definite retardation and resorption of 
the amyloid with the use of the liver product 15 ’ 10 

Very soon after the institution of the liver therapy, striking improve- 
ment of the amyloidosis was observed m all cases At the beginning of 
the therapy, for short periods varying from three to six months, the lm- 
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provement was moie maiked It then continued at a much slower late 
either with steady piogiess or with penods of remission In some instances, 
the relapses were of the same magnitude as the illnesses preceding treatment 
Persistence of the liver medicament, howe\er, led to amelioration or ie- 
covery from amyloidosis in most instances This point is worth sticssmg 
One should not be discouraged at failuie to obtain unintci rupted nnpio\e- 
ment One should not suspend tieatment when one encounters sexeic 
recrudescence of amyloidosis even though it may he of long duration 
Persistence in therapt ovei a period of se\eial yeais maj eventually lesult 
in lecovery When one lealmcs the vaganes of the priman disease con- 
stantly opeiating to eftect annloid foimation, one cannot always expect 
uninterrupted nnpro\ ement 

The first evidences of impio\ ement of the annloidosis ate a reduction 
m the size of the abdomen and of the livei and spleen, and the diminution 
of the dilatation and tortuosit} of the supeificial epigastric veins Subse- 
quently theie occurs improvement in the general condition and appeal ance 
of the patient including the coloi of the skm and mucous membianes Aftei 
the initial subsidence of the various manifestations of amyloidosis, there 
will be a relatnely longer period of one 01 moie yeais wdien the signs maj 
remain piactically unchanged or may recede veiy slowlj In the event of 
a severe and prolonged relapse of the pumaiy disease, many of the symp- 
toms may return and even become aggravated With continuance of lner 
therapy, total recession will probaljl) take place 

A possible explanation for the early more lapid letrogiession of the 
lardaceous condition may be that the moie lecently formed amjloid is less 
stable and resistant to physico-chemical influences and is moie iapidl) re- 
sorbed It is possible that it is this lelatieely newly deposited substance 
which is at first removed On the othei hand the longer the am) loid resides 
in the tissue, the more stable does it become 10,1S , and the moie difficult does 
it become to disintegrate and eliminate this mateiial llus may account for 
the apparent retardation during the second stage in the resorption of 
amyloid 

The marked albuminuria which has been piesent in all the treated 
children persisted m most cases long after the complete disappearance of 
the other signs and symptoms of amyloidosis Usually not until tw r o to 
five yeais had elapsed after apparently complete clinical recovery, did the 
mine become free from albumin The quantitative deciease proceeded at 
a very slow rate The persistence of the albuminuria after clinical recoveiy 
from amyloidosis, is, in most instances, probably due to the continuance of 
the primary disease One of our children (case 6 ) still has marked al- 
mmmuria with numeious leukocytes and an occasional erythrocyte m his 
urine four years after the total disappearance of all other signs of amy- 
oidosis He is apparently m good health and complete examination m- 
c udmg an extensive gemto-urxnary investigation fails to reveal any other 
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condition to account for this phenomenon except possibly structurally altered 
kidneys, the after effects of renal amyloidosis 

The Congo Red test was positive (100 per cent withdrawal) m all the 
treated children before institution of liver therapy and in recovered cases, 
even at the time when there were none of the other symptoms or signs of 
amyloidosis In two subjects in whom repeated Congo Red tests were per- 
formed, there was a gradual decrease in the percentage withdrawal of the 
dye from the blood stream In both patients the sharp reduction in the dye 
absorption occurred only after the disappearance of the primary disease 
Howevei, within 16 months aftei the latter phenomenon, the test was com- 
pletely negative (l e 100 per cent retention of Congo Red m the blood 
stream) In passing, it may here be said that the presence of Congo Red 
absorption of even 70 per cent of the injected dye has been reported m cases 
without amyloidosis as proved by detailed autopsy examination 17 Three 
such cases showed 90 to 100 per cent withdrawal of the dye The Congo 
Red test must therefoie be considered of less significance in the diagnosis 
of amyloidosis, in the absence of signs and symptoms of the disease, than 
is generally accepted 

The very marked anemia which usually is present in these children 
became less severe but never quite disappeared until recovery was complete 
The blood-chemical findings of decreased total serum protein and inversion 
of the albumin-globulin ratio, obtained in all cases of amyloidosis, returned 
to noimal values veiy slowly after other clinical symptoms had disappeared 
In one case (case 7) a return to normal was observed only four years after 
clinical cure The primary infection is in the main responsible for the 
persistence of the anemia and the serum protein changes 18 

Discussion 

The earliest stages of amyloidosis cannot be determined clinically with 
certainty It is often a mattei of guesswork It is probable that the initial 
changes are those which are common to all infections and that gradually 
with continuance of the underlying cause, changes develop further until they 
reach the transformation which is known pathologically as amyloid Even 
at this point the process does not stop This process, except possibly m the 
very advanced stages, may be reversible With the disappearance of the 
causal factor and provided no permanent secondary changes have occurred, 
amyloid may be resorbed and complete recovery may follow This is sub- 
stantiated by animal experimentation 10 and by clinical reports of cures 1-13 
There has been one drawback to the above concept Once unquestioned ad- 
vanced amyloidosis had set in, the condition invariably seemed to progress 
to a fatal termination This is indicated by the very few reported cases of 
recovery in the literature This outcome is the result of two reciprocally 
acting factors Amyloidosis occurs m severe and prolonged infections 
which run an unabated course and m themselves cause death , and secondly 
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the occurrence of the lardaceous condition not onl) aggiavates the primal) 
disease but causes great functional distui bailees in the individual, 1 educing 
his vitality and general resistance It is for these reasons that a stead) 
unfavorable maich of events is noted m almost all cases of aimloidosis 
In order to prevent any possible criticism of oui results with the 13 
treated children, only those subjects were selected who had pronounced 
sjmptoms of amjloidosis, which definitely progressed dui mg the conti ol 
period of six or more months, and whose pi unary disease Avas actne and 
ivas not responding to any of the othei measuies It Avas with the intention 
of making certain that no othei factoi , except the hvei thei apy, could pos- 
sibly be considered as mstiumental in influencing the couise of the disease 
Previously all our cases of amyloidosis although undei identical management 
except for the liver administration, died The six cases of complete cuie, 
and the two children AVitli substantial impro\ement, indicate definite benefit 
that is to be derwed from liA’et medicament Fuithermore, definite pro- 
longation of survnal period m those othei s Avho died AVith some amehoiation 
of their amyloid condition, indicated a favorable influence of the remedy 
That resorption of amyloid occurs eAen during the actne phase of the 
primary disease as indicated by elevation of temperature, dischaigmg 
sinuses, local symptoms and roentgen-ray findings of piogiessive destruc- 
tion, must lead one to attribute a beneficial eftcct of lner therapy upon 
generalized secondary amyloidosis 

Parenthetically it may be added that moie cases of recover) Avith more 
rapid resorption of amyloid would probably haAe occuned if the subjects 
chosen for treatment had not been so severely affected 01 had not been al- 
loAved to progress untieated for so long a period Furtheimore, although 
such studies are difficult to evaluate, prevention of amyloid foimation maA r 
be possible by administering liver therapy to patients Avith seA r ere suppuia- 
twe primary infection The results in three such selected children tended 
to indicate such an effect All these probabilities are indicated both by the 
results obtained in this study and by preAuous animal experiments Avith early 
amyloid t<5 

Organotherapy consisting chiefly of liver, spleen or bone-marroAV feed- 
ing has been used by many Avorkers in the treatment of tuberculosis and 
othei chronic infections Ruttgeis and Kamsler , 20 Loeffler , 21 Ropsclntz , 22 
Kuss," Fhegelg 1 Armand-Delhle 2u fed raAV spleen and obtained good re- 
sults in the treatment of children Avith extenswe tubeiculosis of the bones 
and joints Similar beneficial effects and rapid improvement with the use 
of splenic extracts were noted by Bayle 20 and Dunham 27 Dejust-Defives 28 
found that the administration of combined extracts of lwer, spleen and 
'K neys to tuberculous patients resulted m remarkable improvement of the 
- °° an< ^ ^ ie general condition Experimental confirmation of the use- 
fulness of splenic extract in guinea pigs infected Avith tubercle bacilli was 
o ame jy Bayle G and Watson - D Newton 30 obseived faA r orable influence 
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upon the general condition, appetite and blood of tuberculous patients 
ceivmg liver extract Faust and his co-workers 31 have shown that 
feeding of raw liver or a powdered liver extract to dogs infected i 
Endameba histolytica exercised a decidedly ameliorative effect Becker 
Morehouse 32 by administering dried powdered liver retarded the deve 
ment of coccidian infections in rats and chickens fed with oocysts 

Many workers have stressed the role of the reticulo-endothehal sys 
in infections The condition of this important specialized tissue whic 
scattered tluoughout the body but is predominant in such organs as the 1 
and spleen, is a very important determining factor in the treatment of 
fectious disease, particularly of tuberculosis Any measure that would 
crease its functional action or supplement it qualitatively should enhance 
organism’s ability to cope with the infection With this view in rr 
Wedekind 33 advocated the intravenous administration of a suspension 
fine particles of carbon in sub-toxic doses m the treatment of pulmon 
tuberculosis, and Schurer-Waldheim 34 proposed irradiation of the spl< 
Schhephake and Sincke 35 noted that the administration of splenic exti 
to rats and guinea pigs increased the storage capacity of the reti culo-en 
thelial system for trypan blue These agents as well as others stimula 
the leticulo-endotliehal system or caused the production of hypertrophy i 
hyperplasia of the elements of this system, a stage morphologically wh 
precedes the appearance of experimentally produced amyloid (so-cal 
precursory stage) 10 

Amyloidosis can be produced in certain animals by the parenteral 
lection of a variety of substances 30 These animal studies shed much hj 
on the nature of this pathological condition Several theories are advam 
by respective workers 37-41 Without engaging in any discussion of the re 
tive merits of each, the authors wish to offer one that appears most plausi 
to them, based on the work of others as well as their own A more detai, 
discussion of it appears in other publications 14,10 

Amyloidosis is the result of a relatively long-contmued disturbance 
endogenous protein metabolism In any condition where there occurs pi 
sistently an excessive destruction of tissue protein, such as during chroi 
infections or wasting diseases, amyloidosis may set in Exogenous protc 
metabolism is performed by the alimentary tract and its accessory orga 
such as the liver, etc The tissue cells also participate in this proce 
However, it is the gastrointestinal tract with its wealth of chemical si 
stances that, in the mam, disintegrates the large protein bodies into smal 
and assimilable compounds With few exceptions, the gastromtestu 
system can adapt itself and can, relatively easily, digest indefinitely varyi 
amounts of protein material In the matter of endogenous protein met£ 
ohsm, the human being and most animals have not such relatively unhmit 
powers The metabolic products consist of different protein fractioi 
many of which are not of a chemical form which can be assimilated 
utilized or eliminated without further bio-chemical action While the tiss 
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cells do possess enzymes and olhei lytic agents, they are limited in this re- 
spect both qualitatively and quantitatively However, this shortcoming is 
to a great extent overcome by the reticulo-endothehal system The latter, 
with its wealth of specialized cells, has the capacity of taking up (phago- 
cytizmg) these non-utilizable products and altering them into chemical 
forms which can be metabolized by the tissue cells or of retaining these 
so-called foreign substances, theieby permitting their original elimination 
without unduly disturbing the oigamsm This remarkable leticulo-endo- 
thelial system can undergo hypertrophy and hyperplasia in i espouse to such 
increased demands Although its reserve power is great, this hypertrophy 
and hyperplasia cannot go on indefinitely A point is eventually reached 
when it decompensates though this may vary greatly with the individual 
In any condition where excessive destruction of tissue protein occuis, 
such as in chronic tuberculosis, the organism is called upon to take care of 
the various kinds of split protein molecules The reticulo-endothehal cells, 
playing an active role in this endogenous metabolic process, are at first able 
to dispose of these substances with relative ease As this demand continues 
or increases over a very long pei lod of time, the phagocytic cells begin to 
lag or are unable to take caie of the material as fast as it is being formed 
At this stage increasingly larger masses of the material reside m each cell 
until these fuse with one another forming giant cells which finally disinte- 
grate and, together with the amyloid substance, form extia-cellulai deposits 
The exhaustion or the inability (decompensation) of the fixed and wander- 
ing cells of the reticulo-endothehum to cope with the demands causes further 
extra-cellular deposition Hypertrophy and hyperplasia cannot continue 
indefinitely Phagocytosis cannot keep pace with the continued supply of 
newly liberated protein Eventually the excessive accumulation of this 
material interfeies with the function of the organ where it resides, produces 
a slow but progressive atrophy, and finally a necrosis of the normal tissue 
with resultant somatic death 

The action of the liver substance in its favorable effect upon resorption 
of amyloid may be one of supplementing the important component or com- 
ponents which are necessary for the continuance of this reversible process, 
or it may stimulate further the reticulo-endothehal system , or in some other 
unknown manner it may affect endogenous protein metabolism It is sig- 
nificant that in animal experiments liver extract produced marked reticulum 
cell hyperplasia 

To ascribe amyloidosis merely to a hyperprotememia is to disregard 
consideration of the dynamics of its formation and to overlook the pos- 
sibilities of therapy which attention to the reticulum cell changes suggested 
experimentally to others 42 and to ourselves , and which the present report 
o tie cases treated and cured by the use of the reticulum cell enhancing 
agents strongly confirms 

Aside from all theoretical considerations, the present study indicates 
that amyloidosis complicating chronic suppurative disease is, m human 
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beings, a clinically leversible process in all but the extremely advanced 
phases Tiue, one must stubbornly peisist m using liver therapy, but with 
such or sinulai therapy, it is no longer necessary to view cases of recovery 
from amyloid as isolated and unusual as has been the opinion hitherto And 
it is no longei necessaiy to regard this disease as incurably progressive 
The expei imental evidence previously reported and the treated cases reported 
hei e indicate that amyloid may be a curable malady 

Summary 

1 1 hn teen cases of amyloidosis secondary to chronic suppurative disease 
in cluldien were treated with oral administration of powdered whole liver 
extract Of these, six cases have now been completely free of all clinical 
signs of amyloid for periods of from eight months to six years Two pa- 
tients have shown enoimous improvement Four children in advanced 
stages of amyloid and tuberculous disease when first seen have died These 
four took the liver prepaiation very poorly and irregularly Two of the 
dead subjects were in an extremely advanced state and died very shortly 
after the institution of therapy One child, whose amyloidotic condition 
was essentially unchanged, left the institution before a sufficient period of 
therapy had elapsed 

2 The clinical improvement of the amyloid state occurred during the 
presence of the active suppurative infection, and the clinical cure preceded, 
by a very substantial interval as a rule, the subsidence and disappearance of 
the primal y disease 

3 Emphasis is laid upon the fact that liver therapy must be persistently 
employed, despite absence of clinical improvement, for periods of three or 
more years before failure is admitted It is pointed out that clinical ameli- 
oration of the amyloidosis is not regularly progressive and it is suggested 
that this may be a function of the variable chemical composition of amyloid 
of different ages, as well as of the relapsing nature and severity of the 
primary incitant infection 

4 Diminution in the size of the liver and spleen are usually the first signs 
of improvement under therapy The other symptoms recede slowly 

5 The role of the reticulo-endothelial system and disturbance of endo- 
genous protein metabolism m the formation and resorption of amyloid 
are discussed and a theory is advanced as to the mechanism involved The 
role of the livei product in the resorptive process, as a factor in this 
mechanism, is indicated 

6 It is pointed out that amyloidosis is a reversible process Experi- 
mental evidence and the here reported cases of recovery indicate that 
amyloidosis is a curable malady 

Note In the year that has elapsed since this paper was submitted for publication, 
cases 9 and 11 (table 1) have been completely cured of all signs of amyloid disease 
and are entirely symptom-free as far as this disease is concerned The tuberculous 
sinuses, however, are still draining profusely, their temperature continues elevated. 
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and the roentgenograms show increasing bone destruction The other hung cases 
have remained entirely free from signs 01 symptoms of annloid disease without 
further liver therapy except m case 10 where, because of continuing activity of 
considerable degree of the tuberculous process, liver theiapy is still being used To 
the combined figures m the columns (table 1) labelled “Duration of Amjloidosis 
Before Treatment” and “Duration of Amyloidosis Dui mg Treatment,” le, length 
of survival after the diagnosis was established, one yeai should be added m the cases 
1, 2, 6, 7, 8, 9, 10, and 11 
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THE RELATIONSHIP OF AGE TO THE CONCEN- 
TRATION OF ACID SOLUBLE PHOSPHORUS 
IN HUMAN TISSUES ! 


By Ludwig Pincussen, C I Reed, and M B Yisscher, 

Chicago , Illinois 


In a preliminary leport. Struck and Visscher 1 noted an inveise 1 elation 
between tlie ages of two groups of rats and tlic mean concenti at ion of total 
acid soluble phosphoius in muscle Since these two gioups weie not of 
homogeneous ougm, the woik w r as lepeated and extended A part of the 
results w'ere embodied in a preliminary leport by Bartoli, Cohen and Struck,* 
confiinung the earlier findings 

A survey of the literature on the general subject of chemical changes 
with aging shows a badly confused state of knowledge 

The fact that the concentration of acid soluble phosphorus of human 
serum decreases under normal conditions from an average of approximately 
5 mg per cent in infancy to 3 5-3 7 mg per cent in the adult has long been 
known Similar changes have recently been demonstrated m horses by 
Pearson 3 and m chicks by Elvehjem and Kline 4 In cattle the concentra- 
tion of inorganic phosphorus increases slightly from the second to fourth 
month of life, remaining fairly constant until the tenth month, after which 
time there is a gradual decline 5 

Other constituents of blood have also been studied m recent years, and 
m some cases similar changes have been found to occui Thus, Cuirado 0 
has found that the uric acid concentration of the blood of individuals over 
70 years of age is definitely longer than that of healthy, young adults Un- 
fortunately, his data do not include values for infants or children A 
change in the copper content of the blood during the first few' months of 
life in humans has been found by Lesne, Zizme, and Briskas 7 Apparently 
there is a fall during intrauterine life, followed by a distinct rise during the 
first two months of postnatal life The cholesterol content of human serum 
has been studied by Eck and Desbordes, 8 who found that it tends to increase 
with age, while the cholesterol dissolving power of the blood also increases, 
the tendency was reversed in individuals over 60 years of age Kalabukhov 
and Rodionov 8 have found that there is a decrease in water content of the 
blood, together with a decrease in blood acidity and the size of the erythro- 
cytes The number of cells and the glucose concentration, however, show' 
increases Kurado 10 has also found this change m water content of the 
blood of mice 

* Received for publication August 5, 1937 

cago IMmois 6 ^ epartment Physiology, College of Medicine, University of Illinois, Chi- 
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Watchorn 11 has found that the serum calcium of adult rats is very 
slightly lowei than m young animals, and, while the magnesium content of 
seium of males also decreases slightly, that of the females remains constant 
In the human, however, Kirk, Lewis and Thompson 12 have been unable 
to find any change m calcium Glutathione 1-5 and plasma lipids 14 have been 
found to lemain constant with respect to age in men Similarly, no sig- 
nificant changes in urea, non-pi otem nitrogen, creatinine, uric acid, glucose, 
sodium, chloride, oi ash of chicken blood could be found by Heller and 
Pui sell 1 "' thi oughout the life cycle Certain other constituents were, how- 
evei , found to change, particularly dui mg the time of egg laying 10 

The chemical composition of tissues other than blood has received some 
attention, but in very few studies has there been any complete investigation 
of the composition of the tissues over the entire life span of the species 
studied This fact is easily explained by the great difficulties involved in 
maintaining a large enough colony for a time sufficient to give statistically 
significant results Thus most of the results presented in the papers re- 
viewed below aie based on data from autopsy specimens, or m nonhomo- 
genous colonies of animals The possible errors involved m this method 
are, of course, obwous 

Roche and Leandri 17 report that in the long bones of the rat the phos- 
phatase content is gieatest during the period of most active growth, and that, 
as growth slows and finally ceases, the phosphatase decreases gradually to a 
constant value However, no data are presented for extremely old animals 
Burns and Henderson 18 have studied the mineral composition of the bones 
of young pups and kittens, and have found, as was to be expected, that the 
calcium content rises until growth of the bone is complete The interesting 
fact to be noted in their report is that immediately after birth in both pups 
and kittens there is a short period when the mineral content of the bone 
decreases Whether this is a general finding, or may have been due to the 
paiticular condition of the experiment, or some other factor, cannot be 
stated This point will bear further study 

Blume 10 reports finding that the glycogen content of human hearts is 
markedly higher in infants than m adults 

Several imestigators have studied the variations in enzyme activity of 
various tissues with the age of the animal Pearce 20 has studied the oxygen 
consumption of excised liver, kidney, and cardiac tissue from a genetically 
pure strain of mice at two age periods 4 to 9 weeks, and at 50 to 60 weeks 
He finds significant decreases in all three tissues in the older animals, the 
greatest decrease occurring in the liver, the least in the kidney A similar 
type of study has been wade on Drosophila by Sekla, 21 who finds that the 
esterolytic processes increase from birth to a mean age slightly over maturity, 
and then decline Again, Falk and his colleagues 22 have found extracts of 
whole rat show increasing lipase activity from birth to maturity, after which 
there is a steady drop to the oldest animals studied, three years This gen- 
eral trend is further confirmed by Lebensohn, 23 who reports that m vitro tis- 
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sue cultuies of old animals show much slower growth rate and caibohydrate 
utilization than tissues from young animals The lates are also dependent 
m the same way, although to a lesser degree, on the age of the animals from 
which the plasma was obtained for the culture 

The energy metabolism of humans is known to vary with age, thei e being 
a definite rise in metabolic rate dui mg prepubertal life, followed by a decline, 
at first fairly shaip, later more gentle, but continuing thioughout life This 
same type of variation has been shown by Davis 24 to hold for the white rat 

A change in the propoition of liquid and solid fatty acids of subcu- 
taneous tissue has been found by Stolfi 2 ' The subcutaneous tissue becomes 
richer m oleic acid relative to solid fatty acids as age increases, the change 
taking place chiefly during early life 

Tung-Pi Chow and Adolph 23 have reported analyses on tissues from 
five cadavers aged three months to “ adult,” and all tissues examined, except 
the pancreas, show marked decreases m copper content Intei estmgly, 
Zondek and Karp 27 have found that the iron content of cells increases i\ith 
age m such tissues as liver, kidney, and testis This increase takes place 
over a relatively short period of time m the life span and always during the 
middle or late adult life of the animal During the remainder of the life 
span the iron content is constant 

Greenberg and Tufts 28 have analyzed the entire carcass of the lat for 
magnesium and water at various ages, and have found that there is a rapid 
increase in magnesium from birth to about four weeks of age The mag- 
nesium content remains relatively constant during the next seven to ten 
weeks, after which time there is a steady decline thi ough the thirtieth month 
of life The water content decreases progressively during the 30 month 
period studied While these data are of great interest, they do not cover 
the entire life span of the rat, and, more important, they give no clue as to 
where the changes take place A similar type of study has been made by 
McCay and his colleagues 20 m the brook trout These investigators found 
that the calcium and phosphorus content of the entire body of the trout show 
marked increases from one day old (eggs) to 10 months old Winter 30 has 
found that during the first 31 days of life the total chloride content of the 
body of the rat decreases about one-third No data are presented for older 
animals, however 

Cole and Koch 31 have studied the phosphorus fractions of striated 
muscles of rats, and have found that there is a rapid increase m creatine 
phosphate content from birth to two or three weeks after weaning, a change 
which may be due to the relatively great increase m exercise during this 
period They did not find any significant change after the value had reached 
its maximum through 168 days of life 

The central nervous system of the rat has been the subject of several 
studies of this nature Koch and Koch 32 have found that certain definite 
c langes m chemical composition of the brain of the rat occur during the first 
-10 days of life The total solids increase about 100 per cent, and m the 
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solid matter tjie proteins decrease, while the phosphatids, cerebrosides, and 
sulfatids all show increases The total sulfur and total phosphorus decrease 
as well In the case of the phosphorus, the decrease is due to the protein 
and water soluble phosphorus, since the lipoid phosphorus shows a marked 
mciease over this period Hatai 88 has analyzed the brains of lats over a 
380 day penod, and has found that, calculated as per cent of moist tissue, 
the non-protein nitrogen of the brain remains relatively constant, while 
showing a definite decrease when calculated as per cent of dry tissue A 
more recent study by Epel’baum 31 shows that during the fiist seven days of 
life the total phosphorus and acid soluble phosphorus of the brain of the 
rabbit increase markedly, but by 30 days the values have decreased to the 
adult level 

Max Burger 38 has made numerous analyses of various tissues of dif- 
ferent species and has found that frequently the cuive obtained by plotting 
the log of the age of the animal against the log of the per cent of the con- 
stituent is a straight line Thus, the per cent of dry residue in human skin 
and rib cartilage, in cattle lens and cornea, all show increases, although the 
gradients of the curves are different The per cent of nitrogen in human 
skin and rib cartilage, and in cattle lens and slun, likewise are increased 
Similar results were found for calcium content of various tissues Human 
erythrocytes show definite increase in fragility with age, according to the 
same author Studies by Keuenhof 30 have shown that the opening of the 
aorta of the horse shows a marked increase with age, and that the calcium 
and cholesterol content show approximately 100 per cent increases from 1 
to 25 years of age The cholesterol content of the human aorta shows a 
marked increase from 1 to 80 years of age 

Moulton 37 has studied the water, nitrogen and ash contents of the fat 
free animals of several species with respect to age of the animal All curves 
have the same general form In general, the water content decreases rapidly 
to a fairly constant level reached very early in extra-uterine life, the ash 
and nitrogen content increasing to a constant level reached at the same time 
as the water content The author concludes that the animals should be 
compared on the fat free basis, and on this basis it can be shown that 
“mammals show a rapid decrease in relative water content, an increase m 
protein (nitrogen) and ash content from earliest life until the time of 
chemical maturity is reached At this time the change becomes rather sud- 
denly less and nearly constant composition is shown Mammals vary in 
composition at birth Those relatively mature have a low water content, 
and those less mature a high water content ” Mammals reach chemical 
maturity at different ages, but these ages are a fairly constant relative part 
of the total life cycle, about 4 5 per cent of the cycle being the average 

Bernstein 38 has endeavored to express the changes during growth mathe- 
matically He found that certain changes — the increase in cholesterol and 
insoluble globulin, and the decrease m water — can be correlated to a degree 
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with the physiological age of the individual, and that those individuals in 
whom these changes were, for any cause, accelerated tended to die young 
Chanutin 89 finds that dui mg the penod of active growth of the rat the 
creatine concentration is maikedly increased Fat and ash concentrations 
reach a maximum at about the twentieth day of life, after which there is a 
gradual decrease The nitrogen concentration he finds to be constant 
throughout life His analyses, howevei , do not sufficiently cover the entire 
adult life of the animal to show changes m creatine content Chanutin’s 
conclusion legal dmg nitrogen content may be tiue in his experiments when 
whole, eviscerated animals weie used They are, however, in sharp dis- 
agreement with various other reports, paiticularly those of Buiger' 15 and 
Hatai 33 who have analyzed individual tissues and report definite variations 
with age A more recent report, dififeung from all these, is that of 
Asmolov, 40 who finds that as rabbits grow older the total nitrogen content 
of hydrolyzed muscle increases while the water content decreases Hatai 41 
has also found this change in water content His analyses cover less than 
one year of life, but show that during this time the per cent of solids reaches 
a maximum while the young are nourished by mother’s milk A more 
complete study of the water content is that of Lowrey 42 who has analyzed 
various tissues of the rat for water during the first year of life In general, 
his results indicate that most tissues show a progressive decrease in water 
content during this interval, the most rapid change taking place during the 
first four weeks Lucker 43 found a massive increase in the iodine content 
of the blood of humans over 50 years of age 

Finally, a brief note by Hackh and Westlmg, 44 who suggest the pos- 
sibility that old age may be caused by an accumulation of heavy water in the 
organism, may be mentioned There are other papers in the literature on 
the subject, but they are mostly of the type reviewed here, and are, in gen- 
eral, marred by the same defects It will be apparent that, while enough 
information has been gathered to show that some changes do occur dui mg 
the life of an animal, there is disagreement among various investigators as 
to just what these changes are And further, few, if any of the workers 
have carried out studies over the entire life span of any species There is, 
theiefore, need for a complete and careful study, particularly of water, 
nitrogen, and phosphorus, of individual tissues of animals over the entire 
lifetime from birth to advanced senescence 

The investigations reported herein are concerned wholly with the acid 
soluble phosphorus content of human tissues Pectoral muscle, liver and 
kidney cortex were selected The material was secured at autopsy The 
first intention was to secure fresh material from normal subjects immediately 
after death from accident or suicide Practical experience, however, soon 
demonstrated that this was not feasible Consequently, the question of 
the extent of postmortem changes came under consideration Experiments 
on dogs demonstrated that postmortem changes were confined to the free 
acid soluble phosphorus but did not affect the total acid soluble phosphorus 
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In table 1 is shown the distubution of the subjects by age and cause of death 
Analysis of any diseased tissue is always open to question However, a 
companson of the data m table 1 with those in table 2 did not show any sig- 
nificant effects of the various disease conditions on the content It is pos- 
sible that more data might make possible some such correlation but until 
additional mfoimation is available it is tentatively concluded that none of 
these pathological conditions significantly affect the content of total acid 
soluble pliosphoi us 

Table I 
Causes of Death 



Prema- 

turity 

Acci- 

dents, 

| un- 
known 

Dis- 
eases 
of the 
brain 

Diseases 
of the 
heart and 
blood 
vessels 

Diseases 
of the 
lungs and 
respira- 
tory tract 

Dis- 
eases 
of the 
kidney 

Dis- 
eases 
of the 
liver 

Dis- 
eases 
of the 
blood 1 

Carci- 

noma- 

tosis 

until 14 da 

4 




1 



1 


until 6 nios 





3 


1 



until 3 yrs 



1 


5 



1 


10-13 years 



2 

1 


1 


1 


20-30 years 





1 

1 




30-40 years 



1 

1 

2 

1 


1 


40-50 years 




1 

2 


1 

1 


50-60 years 



1 

1 

2 

3 



1 

60-70 years 



1 

6 

2 


1 


4 

over 70 yrs 


1 

1 

3 

2 




1 

Totals 

4 

13 

m 

13 

20 

6 

2 

5 

6 


Method of Analysis 

The analyses weie done by the following method 45 

A sample of tissue ( 1 to 2 gm ) was weighed, ground with sand, placed 
in a 20 c c graduated centrifuge tube, and water was added The proteins 
were precipitated with 5 c c of 20 per cent trichloracetic acid and the volume 
made up to 20 c c with water After shaking and centrifuging, 2 c c of 
supernatant fluid were drawn off and heated with 0 1 c c concentrated 
H 2 S0 4 When a dark color appeared 3 drops of 30 per cent H 2 0» 
(supeioxol) were added After complete decoloration the excess H 2 0 2 
was driven off by boiling thiee minutes with 5 cc of water The clear 
solution together with washings was placed in a 25 c c volumetric flask, 
next 1 c c of molybdic acid solution and 2 c c of hydroqumone solution 
were added, and the contents mixed After 5 minutes, 10 c c of 
Na 2 S0 3 -Na 2 C0 3 solution were added for the development of the blue color 
This mixture was then compared with a standard by colorimeter 

Results 

The results of these analyses are shown in table 2 I 11 chart 1 the mean 

values, as shown in the table, are reduced to graphs which show very definite 
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trends The values foi muscle show a steady increase up to midlife and a 
steady decline after 40 years of age Because of the wide range of values 
the data weie subjected to statistical analyses by Fisher’s formulae 10 and 
the validity of diffeiences m mean values established Compared to the 
early figuies all values on the ascending limb of the cuive aie significant and 
likewise the differences between the apical values and those on the descend- 
ing slope are significant 

The mean values for each sex cannot be mterpieted separately since both 
the pioportions and the absolute numbeis are too vauable m the diffeient 
groups In the two eaily groups the means foi the females aie much lowei 
than for males but the ranges ai e compai able In the next five age gi oups 


Table II 

Total Acid-Soluble Phosphorus Mg /100 gm Dried Tissue 


Age 

Se\ 

Kidney 

Liver 

Muscle 

Up to 9 days 

1 3 hours 

2 6 hours 

3 2 da^s 

4 2 days 

5 3 days 

6 9 days 

■ 

H 

40 

44 

79 

59 

58 

66 

52 

36 

56 

71 

68 

63 

65 

45 

61 

62 

89 

78 

Mean 

Standard deviation 

Standard error 

■ 

5S 

13 58 

5 55 

1 

62 

7 13 

3 19 

67 

13 67 

5 66 

Up to 6 months 

7 2 months 

8 4 months 

9 6 months 

M 

M 

F 

114 

75 

69 

107 

83 

76 

89 

91 

71 

Mean 


S6 

S9 

84 

10 6 5 months 

11 7 months 

12 7 5 months 

13 13 months 

14 15 months 

15 15 years 

16 3 years 

F 

M 

F 

M 

M 

F 

M 

81 

124 

120 

7S 

S2 

94 

120 

90 

135 

121 

67 

96 

128 

110 

84 

90 

SS 

100 

107 

10S 

Mean 

Standard deviation 

Standard error 


mmm 

113 

16 33 

6 67 

96 

9 35 

3 82 

,, 10-13 years 

u H years 

18 12 years 

19 12 years 

20 12 years 

21 13 years 

M 

M 

M 

F 

F 

I 120 

7S 

104 

105 

103 

103 

112 

106 

116 

91 

100 

133 

93 

120 

113 

Mean 

Standard deviation 

Standard error 


102 

13 52 

6 05 

106 

8 66 

3 87 

112 

14 22 

6 36 
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Table II ( Continued ) 


Age 

Sex 

Kidney 

Liver 

Muscle 


20-30 years 





22 

20 years 

M 

122 

120 

160 

23 

21 years 

M 

105 

104 

126 

24 

23 years 

F 

106 

115 

130 

25 

28 years 

M 

98 

92 

144 

26 

28 years 

M 

93 

122 

145 

27 

29 years 

M 

105 

95 

98 

28 

30 years 

M 

96 

104 

115 


Mean 


104 

107 

131 


Standard deviation 


9 59 

10 99 

19 19 


Standard error 


3 92 

4 16 

7 25 


30-40 years 



“ 


29 

31 years 

M 

98 

106 

117 

30 

31 years 

M 


109 

149 

31 

31 years 

M 

102 

105 

128 

32 

32 years 

M 

122 

109 

134 

33 

34 years 

M 

100 

(136)* 

114 

34 

38 years 

F 

100 

103 

145 

35 

39 years 

F 

110 

124 

136 

36 

40 years 

F 

89 

97 

138 


Mean 


103 

108 



Standard deviation 


9 63 

7 72 



Standard error 


3 64 

2 92 



40-50 years 





37 

43 years 

M 

104 

107 

137 

38 

43 years 

F 

78 

110 

123 

39 

44 years 

F 

111 

119 

124 

40 

45 years 

M 

112 

127 

137 

41 

46 years 

F 

126 

134 

ISO 

42 

50 years 

M 

86 

85 

89 

43 

50 years 

F 

ii 

91 

109 

96 


Mean 

BUM 


118 

134 


Standard deviation 



10 30 

9 91 


Standard error 

I 

MBm 

4 21 

4 43 


50-60 years 





44 

51 years 

M 

86 

84 

90 

45 

51 years 

M 

74 

88 

94 

46 

53 years 

M 

102 

130 

124 

47 

53 years 

F 

120 

114 

122 

48 

58 years 

M 

88 

92 

102 

49 

59 years 

M 

76 

91 

93 

50 

60 years 

F 

89 

116 


51 

60 years 

F 

109 

110 

110 


Mean 


93 

99 

105 


Standard deviation . 


15 52 

12 50 

14 01 


Standard error 


5 49 

4 72 

5 29 
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Age 

Sex 

Kidney 

Liver 

Muscle 

60-70 years 

52 61 years 

53 61 years 

54 62 years 

55 63 years 

56 64 years 

57 64 years 

58 64 years 

59 65 years 

60 65 years 

61 65 years 

62 65 years 

63 66 years 

64 67 years 

65 67 years 

66 67 years 

67 68 years 

68 68 years 

M 

F 

F 

M 

M 

M 

M 

F 

M 

F 

M 

M 

F 

M 

M 

M 

F 

89 

107 

80 

85 

99 

100 

99 

69 

116 

56 

68 

72 

68 

105 

90 

76 

79 

106 

104 

125 

126 

109 

82 

114 

88 

124 

57 

57 

88 

75 

5S 

100 

57 

83 

121 

120 

116 

117 

112 

131 

74 

120 

85 

100 

98 

101 

91 

110 

60 

Mean 


88 

91 

10S 

Standard deviation 


15 18 

24 08 

14 00 

Standard error 


3 92 

5 84 

3 74 

Over 70 years 



100 

102 

69 72 years 

M 

103 

70 72 years 

M 

90 

90 

S8 

71 73 years 

M 

70 

60 

72 73 years 

M 

72 

74 

67 

73 76 years 

F 

43 

69 

66 

74 85 years 

F 

71 

102 

110 

75 88 years 

M 

SO 

83 

92 

76 90 years 

F 

77 

87 

96 

Mean 


80 

83 

89 

Standard deviation 


11 23 

13 79 

15 50 

Standard error 


4 24 

4S8 

5 86 


* Disregarded in calculating standard deviation and error 


the means are of the same order In the last three the means for the males 
are approximately the same and definitely lower than for the females except 
m the last group It is doubtful, however, if any significance can be at- 
tached to these differences 

The concentrations of total acid soluble phosphorus m the liver and 
kidney were of comparable orders with those for muscle up to three years 
of age From that time on to 50 years there was no significant change in 
cither After that age the mean values decreased at about the same rate 

In none of the three tissues were the mean terminal values as low as the 
initial values After the six month period the mean values foi muscle were 
consistently higher than for the other tissues, those for the kidney con- 
sistently lower 

These results are not entirely m accord with those of another investiga- 
tion m this laboratory on a colony of white rats While these results will 
not be published until later it may be said that no consistent changes m the 
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content of acid soluble phosphorus were found in any tissue but muscle In 
muscle the decrease m concentiation began at a period much earlier m the 
life span than is the case m the human subjects The reasons for these 
diffeiences aie not cleai at present 



Conclusions 

1 Analyses for the concentration of total acid soluble phosphorus in 
muscle, kidney and liver tissue from 76 human subjects ranging m age from 
prematurity to 90 years have been made 

2 In muscle the mean concentiation increased pi ogressively to 30 years 
of age and decreased after 40 

3 In liver and kidney the mean values increased progressively to three 
years of age but remained fairly constant thereafter to 50 years, after which 
there was a progressive decline to 90 years 

The authors wish to acknowledge the valuable service rendered by Dr R H J affe in 
making available material from necropsies and by Dr H C Struck in the preparation of the 
manuscript and in making the statistical analyses 
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INFARCTION OF THE HEART. III. CLINICAL 
COURSE AND MORPHOLOGICAL 
FINDINGS ' 

By William Bennett Bean, M D , Boston , Massachusetts 

In the fiist two paits of this study the undei lying conditions predispos- 
ing to cardiac infarction, and the symptomatology of acute attacks were 
pi esented In this paper the course, common sequelae and morphological 
data will he discussed 

Clinical Features and Complications Following Infarction 

Congestive Faihnc The very important part played by congestive fail- 
ure after coronary thrombosis has been studied carefully by Master and his 
associates 20 Evidence of “backward” failure appeared in the foim of 
ankle edema in 55 per cent of these cases In some it had been piesent be- 
foie In others death occurred before much failure developed Enlaigc- 
ment of the live i, at times with ascites, was observed in 20 per cent of the 
small number of cases with data on this point It was found relatn ely more 
frequently when the light ventricle was badly damaged, as noted by Lib- 
man, 21 but also m cases whei e the left venti lcle was the only part involved 
morphologically Jaundice was found 11 times In two cases an associated 
“ alcoholic ” cirrhosis, and in one case a stone in the ampulla of V ater wei e 
found In the remainder passive congestion was present Three had so- 
called “ cardiac cirrhosis ” In six cases infarcts of the lung were present 
No patient survived an attack associated with jaundice 

Shock A combination of the varied penpheral and central phenomena 
comprising the clinical picture of shock appeared in more than half of the 
cases In others, though present, it was overshadowed by manifestations of 
congestive failure It was often severe when pam was marked, but each 
appeared alone in some cases The so-called characteristic facies of acute 
infarction is largely descriptive of clinical shock 

Exti acardiac Embolism and Jnfaiction Embolism from dislodged 
mural thrombi is one of the unpiedictable complications of cardiac infarction 
which makes prognosis doubtful In table 1 are presented the data for 
embolism and infarction and the time after caidiac infarction at which em- 
bolism appeared Careful study failed to reveal any clue by which it could 
be predicted that embolism would occur No association was found with 
age, sex, blood pressure level, pam, use of digitalis or other factors Ap- 
proximately one-half of those with auricular fibrillation had mural throm- 

* Received for publication September 10, 1937 

vartl/'p' * Thorndike Memorial Laboratory, Second and Fourth Medical Services (Har- 
Bostnn 0st0n Hospital, and the Department of Medicine, Harvard Medical School, 
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Table I 


Peripheral Embolism and Infarction After Cardiac Infarction 


Location 

Embolus 

Derived 

From 

Mural 

Thrombus 

Embolus Derived From 
Non-Cardiac Site 

Infarct With- 
out Local 
Arterial 
Damage or 
Mural 
Thrombus 

Infarct Derived 
From Local 
Arterial Disease 

Total 

Lung 

19 

9 (Leg 3, Pelvis 1, ? 5) 

15 (10 recent) 


43 

Kidney 

20 

2 (Bacterial endocarditis) 

4 (old) 

3 

29 

Spleen 

13 

1 (Aortic mural thrombus) 

3 (old) 


17 

Brain 

6 



9(2 

15 



1 


hemorrhage) 


Femoral 

5 



3 

8 

Mesenteric 

2 



1 

3 

Carotid 

1 




1 


66 

12 

22 

16 

116 


Embolism occurred 78 times in 60 cases 


Time of Embolism After Cardiac Infarct 



Day I 

Week 

Month 

1 

Total 

Un- 





B 








3 

4 

2 

3 

known 

Number of Cases 

1 



3 


2 

1 

2 

1 2 

1 

2 

6 

9 

2 

3 

36 

30 


bosis, but it did not predispose unduly to dislodgment and embolism It 
was found that embolism of cardiac origin was not usually fatal unless to 
the leg, biam or mesenteiy Emboli from the right side of the heart were 
frequently present, but massive embolus occluding the lumen of the pul- 
monary artery was always derived from systemic veins Pulmonary in- 
farcts were most frequent m the lower lobes 

In this series cerebral vascular accidents following cardiac infarction 
were more frequently thrombotic, depending on local vascular fault, than 
embolic It may be that the rapid fall m arterial tension after injury to the 
heart was enough to cause formation of a thrombus where disease was al- 
ready present in the artery 

There were 15 cases of pulmonary infarction without any thrombus or 
embolus m the pulmonary arterial tiee These cases were invariably asso- 
ciated with marked left ventricular failure, stasis in the pulmonary circuit 
and pulmonary venous thrombosis Such examples of cerebral and pul- 
monary infarction indicate that local vasculai disturbances following car- 
diac infarction are lesponsible for a proportion of clinical phenomena which 
are often assumed to be embolic m nature In addition, these findings might 
be taken to support the belief of an increased thrombotic tendency of the 
blood in coronary thrombosis The earliest embolic accident occurred on the 
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fouith day aftei the acute cardiac lesion, but the majority appeared m the 
second, thud and fouith weeks A few cases met with the accident months 
aftei infarction 

Prognosis 

The likelihood of survival m any case of cardiac mfaiction depends on 
many dilfeient factois and unpredictable complications Data on survival 
are recoided in table 2 Until a method is devised to foiecast embolism, 


Tablu II 

Survival After Initial Attack 



Weeks 

Months 

Years 


1 

! 

2 

3 

4 

5 

: 

6 ! 

2 

3 

4 

5 

6 

8 

lol 

i 

D 

! 

2 

3 

: 

4 

! 

5 

i 

I 6 

old 

Number of Cases Dying Before End of Period 
Indicated 

45 

37 

10 

12 

4 

6 

5 

10 

6 

4 

11 

12 

! 

4 

15 

11 

14 

6 

5 

3 

80 


Survival After Acute Attack 


Number of Cases Dying 
Before the End of 
Period Indicated 

Days 

1 

11 

Weeks 

1 

2 

1 3 

t 

4 

5 

' 6 

> 

| 

8 

9 

10 

11 

12 

13 

14 

3 

4 

5 

6 

(114) First infarct 

12 

9 

5 

5 

5 

5 

6 

5 

5 

2 

7 

6 

5 

7 

El 

m 

4 

6 

(67) Second infarct 

10 

3 

4 

4 

5 

3 

7 

1 

4 

2 

2 

1 

2 

3 

H 


2 

3 

Total 

22 

12 

9 

9 

9 

7 

13 

| 

6 1 

| 

9 

4 

i 

9 

7 

7 

10 

H 

if 

6 

9 


mpture and syncopal deaths, prognosis must rest on probability If we 
assume the absence of complications, then indications of a large infarction 
are of grave significance Clinically these are signs of eithei severe shock or 
congestive failure or both namely, large heart, tachycardia, edema, both pul- 
monary and peripheral Of the laboratory findings in uncomplicated cases 
a high fever, high leukocytosis with a shift to the non-filamented cells, 
lapid sedimentation rate, high non-protein nitrogen usually indicate a large 
area of damage Electrocardiographic evidence of liregulaiities of rhythm 
and conduction defects is of more value prognostically than is the degree of 
T-wave change for this latter is not necessarily piopoitional to the damage 
to the heart Pulmonary infarction or pneumonia adds to the gravity of the 
condition but are not necessarily fatal Cases may end m recovery or death, 
quite contrary to all prognostic indications The criteria of prognosis 
stressed in the literature are statistically valuable and show definite trends 
or groups of cases Prognosis is the art of predicting the outcome of an 
individual case, however, and as yet no method or combination of methods 
exists by which accurate prophesy of final results can be made early m in- 
dividual cases of infarction 
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Cause of D eath 

Seasonal vanation in death i ate for different conditions is a well- 
established fact Figure 1 shows the lelationship of acute attacks and 
deaths by season * There is a constant increase from the low summer 
death rate through fall to the high winter and spring rates In addition to 
the factors which govern seasonal changes in death rate from congestive 
failure and related conditions, a very impoitant factor in this senes is the 



seasonal diffeience in frequency of acute attacks Since 166 cases died 
within a month of the acute episode, the seasonal incidence of deaths shows 
a close relation to the distribution of acute attacks 

Age at death for the whole group averaged only one year older than age 
at onset for those where date of onset was known The charted distribution 
by decades superimposes almost exactly that for age at onset (see Part I) 
Because the survival period was unknown in so many cases with obviously 
old scars, the data for duration of life aftei infarction are incomplete and 
not accurate 

* For acute attacks by month see Part I, Am Heart Jr, 1937, xiv, 684 
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In table 3 aie found the number of cases in which vaned factois were 
the main 01 contributoiy causes of death m the groups of infarcts studied 
The prime cause of death m this senes was congestne failure, a point ic- 
cently stressed by Master 20 and otheis The next most frequent cause of 
death was collapse and shock The mechanism of death m such cases of 
“ dyskinetic ” and “ hypokinetic ” cardiac failure has been admirably ex- 
pounded by Hairison 12 

Under the head of syncope are included all cases of instantaneous death 
where the victim litei ally dropped dead or died unexpectedly with symptoms 
lasting too short a time for any obsei vations to be made In addition, five 
cases found dead m bed were probably similar No case with embolism had 
such a death, nor was there any case where death followed coionaiy throm- 
bosis m less than one hour and a quarter Unpicdictable sudden death has 
long been known as a frequent associate of angina pectoris and coronary 
thrombosis The mechanism has been explained variously by Allbutt as 
due to vagal inhibition and ventricular standstill, by Tiering as ventricular 
fibrillation, by Leary as “ coronary spasm ” and by Levy as “ acute fatal 
coronary insufficiency ” without spasm Each of the above speculations 
apparently assumes that the cause of death is something which, interfering 
with the cardiac mechanism, effects a condition of actual or functional asys- 
tole It would be expected that ensuing manifestations would be those of 
cerebral anoxemia, particularly respiratoiy effort and such changes as occur 
in the asystohe phase of an Adams-Stokes’ attack From the meager in- 
formation available it is found that m the instant deaths m tins series there 
was a total cessation of “ vital ” functions as a precipitously occurring syn- 
cope, irrevocable m nature 

In a study of syncope Weiss 13 has suggested that the tendency to fainting 
may become enhanced as a conditioned reflex In addition, he has demon- 
strated that fainting and convulsions may be produced in one form of carotid 
sinus syncope without the intermediation of cardiac or depressor reflexes, 
being a purely cerebral reflex 12 With these points in mind a careful study 
of the past history and clinical course of these cases was undertaken Seven- 
teen of the 29 cases of sudden death had a history of some form of fainting 
or syncopal attacks prior to infarction The group with syncope had a 
greater liability to sudden death than the groups with angina pectoris, hyper- 
tension, congestive failure or the various types of conduction defects On 
tie basis of these facts we wish to emphasize the abrupt and apparently 
simultaneous cessation of the functions of heait beat, respiration and con- 
sciousness as a “totalitarian ” form of death frequent after cardiac infarc- 
tion, cerebral m origin, evidently depending on reflexes from the damaged 
heart, rather than asystole per se 

There were cases without embolism or rupture where the heart beat was 
un etectable clinically and death followed minutes after the first sign of air 

lunger, intense respiratory effort and cyanosis, usually with some convulsive 
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Table III 
Cause of Death 



Old Cases 

Old and 
Recent 

Recent 

Total 



Main 

Con- 

tribu- 

tory 

Main 

Con- 

tribu- 

tory 

Main 

Con- 

tribu- 

tory 

Main 

Con- 

tribu- 

tory 

Total 


Cardiac 


Congestive failure 

52 

18 

25 

40 

28 

50 

105 

108 

213 

Pulmonary edema 

3 

46 

2 

48 

4 

61 

9 

(155) 

(164) 

Cardiac cachexia 

5 

4 

1 



1 

6 

(5) 

11 

Rheumatic heart disease 

2 

4 


2 

1 


3 

(6) 

9 

Bacterial endocarditis 


1 




4 


5 

5 

Paroxysmal tachycardia 




2 


2 


4 

4 

Digitalis poisoning 


1 




1 


2 

2 

Total 

62 


28 


33 


123 

119 

242 


Shock 


Collapse and shock 

Syncope, sudden death 
Rupture 

5 

13 

12 

12 

4* 

B 

32 

12 

14 

23 

3 

44 

29 

18 

50 

5 

94 

34 

18 

Total 

5 


28 

■ 

58 


91 

55 

146 


Vascular 


Embolism 

9 

12 

6 

21 

6 

24 

21 

57 

78 

Cerebral vascular accident 

11 

9 

3 

1 

3 

2 

17 

12 

29 

Gangrene of leg 

3 

3 



1 

1 

4 

4 

8 

Mesenteric thrombus 

1 



(Dt 

(Dt 


KD 

(1) 

(2)1 

Total 

24 


9 


10 


43 


116 


Infection 


Bronchopneumonia 


22 




17 


46 

48 

S> philitic aortitis 


3 






10 

10 

Lobar pneumonia 



1 





2 

7 

Empyema 

1 

1 

1 

1 

1 



4 

7 

Sepsis 


4 






7 

7 

Cholecystitis 


3 






7 

7 

Tuberculosis 

2 

1 






2 

4 

Urinary tract' infection 


1 


1 


2 


4 

4 

Erysipelas 

1 


1 




1 


1 

Peritonitis 






1 


1 

Purulent pericarditis 



1 




1 


1 

Total 

10 


4 

■ 

■ 

■ 

15 


91 


1 Traumatic f Embolus 
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Table III — Continued 


Old Cases 

Old and 
Recent 

Recent 

Total 


Main 

Con- 

tribu 

torv 

M un 

Con- 
tribu- 
tor v 

Main 

Con- 

tribu- 

tor) 

Main 

Con- 

tribu- 

tory 

Total 


Miscellaneous 


Diabetes 

2 

3 

1 

4 

5 

4 

8 

11 

19 

Operations 

3 

1 

3 


5 

1 

11 

2 

13 

Uremia 

3 

2 


3 


2 

3 

7 

10 

Peptic ulcer 


4 

1 

2 

1 

2 

2 1 

S 

10 

Trauma 


1 

1 

1 


1 

1 

3 

4 

Hemorrhage 




1 


2 


3 

3 

Carcinoma 

1 

2 





1 

2 

3 

Alcoholic cirrhosis 


2 


1 



3 

3 

Hodgkin's disease 

1 






1 


1 

Lymphoid leukemia 





1 


1 


1 

Hemochromatosis 


1 





1 

1 

Partial coarctation of the 








aorta 






1 


1 

1 

Total 

10 


6 


12 


2S 




t Rupture 


movements Apparently these cases weie pn manly due to some form of 
cardiac standstill 

Embolism was the direct cause of death m 21 cases and conti ibuted in 
many moie The only cases wheie it was lapidly fatal were those with 
massive pulmonary embolus from a systemic vein All of these survived 
loi at least ten minutes, and many foi horns after the hist symptom 

Many other factors listed m the table aie self-explanatory in their role 
as lethal agents 


Morphologic a.l Considerations 

The fundamental principles of the structuial changes m cardiac mfaic- 
Z^o-i ^ Cen ur, derstood since they were enunciated by Weigeit 41 and 
sieg er Certain obscure points still exist, and otheis aie found which 
may e elucidated by statistical presentation 

Location of Aitcnal Damage and Infaiction Theie is still some dis- 
gieement in the literature regaidmg the pievalence of involvement of dif- 
Jicn arteries The early reports of Wearn 40 and Levine 17 levealed a 
b a piepondei ance of lesions of the left anterior descending artery In 
u sequent studies Parkinson and Bedford 32 and Barnes and Ball 3 have 
naf 11 5 c 1 ^ erent ^ lstr ibution, and the lattei writers concluded that desig- 
!° n ° air *- enor descending blanch as “ the artery of coronary 

usion was no longer justifiable Some of the reported gioups have 
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Table IV 
Arterial Distribution 


Author 

Left 

Anterior 

Descending 

Right 

Main 

Left 

Circumflex 

Left 

Mam 

Miscel- 

laneous 

Total 

Lesions 

Number 

of 

Cases 

This series 

242 

60 

55 

13 


370 

287 

Appelbaum and Nicol- 








son 

85 

29 

8 

7 

16 

145 

113 

Parkinson and Bedford 

24 

18 

10 

3 


55 

55 

Barnes and Ball 

28 

20 

17 



65 

49 

Levine 

39 

2 

4 


1 

46 

46 

Lisa and Ring 

22 

4 

1 



27 

24 

Wearn 

16 

1 

1 


1 

19 

19 


456 

134 

96 

23 

18 

727 

593 


(77%) 

(23%) 

(16%) 

(4%) 

(3%) 




been tabulated and compared with this series in table 4 In the combined 
groups moie than 7 5 per cent of all cases had a lesion of this artery and, in 
this series, 84 per cent of cases Furthermoie, as table 5 shows, the right 
coronary tree was involved seriously m only 21 per cent of the 287 cases 

Table V 

Distribution of Arterial Lesions 


A rtery 

Left anterior descending chief lesion 178 

Right main 16 

Left circumflex 14 

Left anterior descending and left circumflex 12 

Left main 10 

Left main and right main 8 

Left anterior descending narrow right main thrombosed 8 

Right main and left circumflex 7 

Left anterior descending narrow, left, circumflex thrombosed 5 

“ “ “ thrombosed, right main narrow 5 

“ “ “ “ “ “ and left circumflex narrow 4 

“ “ “ " left circumflex narrow 4 

“ “ “ narrow, right mam narrow and left circumflex narrow 3 

Right main and left circumflex 3 

Left main and left anterior descending 2 

Right main and left main narrow 2 

Right descending, left anterior descending and left circumflex narrow, right and left main 
and left circumflex Left anterior descending narrow, right main and right descending 
thrombosed, intraventricular branch of left anterior descending, right main and 
anterior descending thrombosed and left circumflexed narrow — 1 each 6 

287 


Left anterior descending 

242 

Left circumflex 

55 

Left main 

13 

Right main 

56 

Right descending 

4 


Left coronary tree 270 Right coronary tree 60 

No artery 5 ? 8 

This information substantiates the impression that the left coronary arteiy, 
particularly its anterior descending branch, is the most prominently involved 
artery in infarction A cause for this peculiar liability has been advanced 
by Lewis 10 as due to “ the relatively more exposed position ” of the artery 
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Whitten 41 demonstiated that muscular branches supplying the left ventricle 
leave the parent stem at light angles to enter the muscle directly This 
anchoring is said to cause buckling of the main aitery between fixed points, 
favoring local damage One might, therefoie, expect moie frequent dam- 
age to the left circumflex artery than is known to occm 

In the great majonty of cases there was involvement of more than one 
artery or branch m the damaging changes leading to infarction This is in 
general agreement with Saplur and lus coworkeis’ observation of multiple 
lesions m the arteiy m eveiy case in then study There were some notable 
exceptions In eleven cases there was no damage at all in the light coronary 
artery but only m the antenoi descending branch of the left coronary, and 
m one case two mfaicts had occurred with only this aitery involved Ex- 
amples of isolated damage to the left circumflex 01 right mam artery also 
appeared, but these cases were m the minority 

There was fan ly close agreement between aitery involvement and the 
location of myocardial mfaiction Table 6 gives the distribution of gioss 


Table VI 
Site of Infarct 


Anterior apical region of left ventricle, right ventricle little involved 

Pn=w 0r a , pica , re S'°n of both ventricles and intraventricular septum 
l ostenor basal region of left ventricle 
nterior basal region of left ventricle 
Lateral region of left ventricle 
Latera! and posterior region of left ventricle 
Anterior region of right ventricle 

Postermr^ a i teral re S 10n of left ventricle and septum 
aZIZ ap J cal reglon of left ventricle 
Posteriori P° stenor region of left ventricle and septum 
Anterior andlitf 21 ?" ° f Ieft anci r 'ght ventricle and septum 
An er or H era reg ! on of laf t ventricle 
Anterior and an< ? P° ster ior region of left ventricle 

ventricle P apiCa regI0n °f left ventricle and posterior base of left 

Anterior hf I reg '° n °l nght ventricle 

Anterior anira^r^’ 100 ° Vw ventricle and all of right ventricle 

Anterior ap.ca! ref.on of I. Ven4nc l le anb ,ateral as P ect of rt vent 
Anterior apical remn f ,i vcntrici f and anterior aspect of rt vent 
ventricle 5 g f eft ventnc le and anterior basal aspect of left 

Papillary muscles alone 

Papillary muscle* 5 anterlor apical region of left ventricle 

Papillary muscles and nn?™' reglon °r f left ventncle 
Papillary muscles s j P °f erior basal r(; g 10n of nght ventricle 
Papillary muscles anH “ t f 10r a , P ‘ Ca ! reglon nght ventricle 
aspect of left ventride stenor basal region of left ventncle and lateral 


Left ventricle involved in 287 cases 
Septum HI 

Right ventricle 95 

Papillary muscles 10 

Auricle 3 


Sin- 

gle 

Multi- 

ple 

To- 

tal 

91 

30 

121 

51 

26 

77 

20 


20 

7 

6 

13 

9 


9 

7 

2 

9 

6 

2 

8 


7 

7 

5 

1 

6 


5 

5 

2 

3 

5 

1 

1 

2 

1 

1 

2 


2 

2 

1 


1 


1 

1 


1 

1 


1 

1 


1 

1 

2 


2 

2 


2 

2 


2 

1 


1 

1 


1 

1 


1 
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Table VII 
Location of Infarct 


Author 

Anterior and 
Apical 
Portion of 
Left 

Ventricle 

Lateral 
Region 
of Left 
Ventricle 

Posterior 
Basal Region 
of Left 
Ventricle 

Right 

Ventricle 

Miscel- 

laneous 

Total 

I his series 

223 

30 

43 

9 

25 

300* 

Appelbaum and 
Nicolson 

91 

10 

16 

0 

10 

118 

Barnes and Bell 

28 

8 

24 

0 

3 

63 


342 48 83 9 38 481 

(71%) (10%) (17%) (2%) (8%) 


* Many of the cases with multiple infarcts in this series had both infarcts in the same 
general location 

lesions as described in the protocols In a few cases the location was atypi- 
cal, but the larger nurnbei of cases fell into one of the three gioups lllustiated 
by MacCallum 21 In 72 per cent of all cases the lesion was located in the 
anterioi apical part of the left ventricle, frequently with some involvement 
of the light ventiicle and septum 

Recently Saphu and his cowoikers 35 have reported observations on care- 
fully dissected hearts with coronary aitery lesions, citing some cases where a 
fresh infarct was not in the area supplied by a recently thrombosed artery 
The infarct was in the region normally supplied by a previously obstructed 
artery, but the collateral supply had been taken over by the branch whose 
final obstiuction lesulted in a kind of “ectopic” infarction There were 
nine cases in this series which can be explained on this basis (see table 8) 

Table VIII 

Infarcts Not in Area of Recent Thrombus 


Fresh thrombus of left anterior descending, old occlusion of right main and infarct chiefly 
posterior and in right ventricle 3 

Fresh thrombus of left anterior descending, narrow left circumflex, fresh infarct in lateral area 
of left ventricle 1 

Anterior apex left ventricle, old scar and fresh thrombus in recanahzed left anterior de- 
scending, old occlusion of left circumflex, fresh infarct in lateral and posterior left 
ventricle 1 

Left circumflex fresh thrombus, infarct in anterior apex of left ventricle with narrow left 
anterior descending 1 

Right coronary fresh thrombus, infarct in anterior apex of left ventricle especially system 
where left anterior descending is narrow 1 

Old thrombus of left anterior descending, right main narrow, old scar at base posteriorly 
chiefly in area of supply of right mam 1 

Left anterior descending narrow, old scar in area, and fresh thrombus Right main complete 
old occlusion Left circumflex narrow, fresh infarct lateral left ventricle 1 


Coronary occlusion or thrombosis and myocardial infarction are not 
identical and they do not follow invariably as cause and effect Either may 
occur without the other It is probable that the process of infarction differs 
m occlusive and constrictive arterial lesions Table 9 gives the cases where 








INTARCTION Or 1IIE HEART 


81 


Table IX 

Location of Infarcts Without Complete Occlusion of Artery 


Left anterior descending narrow — no occlusion 

Old scar anteriorly and apex of left ventricle 32 

Fresh infarct anteriorly and apex of left ventricle 15 

Old scars with evidence of recanalization 8 

Old scar and recent infarct anterior apex of left ventricle 1 

Left anterior descending narrow, right mam narrow 

Old scar anterior apex of left ventricle 1 

Fresh infarct anterior apex of left ventricle 1 

Old scar anterior apex of left ventricle and fresh posterior basal of left ventricle 1 

All arteries sclerotic and narrow 

Posterior base of left ventricle and septum, old 3 

Posterior base of left ventricle and septum, recent 1 

Anterior right and left ventricle and septum — old and recent infarct 1 

Anterior apex of left ventricle, posterior basal of left ventricle 1 

Left circumflex narrow 

Two old scars in lateral wall of left ventricle 1 

Number of infarcts and scars w ithout complete occlusion 58 


infarction occuirecl without a complete obstiuction in the arteiy but where 
fibrotic narrowing, calcification, athei omatous abscesses oi paitial thiom- 
bosis produced permanent decrease m caliber of the aitei) Appi oximately 
20 per cent of the infarcts m this senes weie of this type In these cases 
a careful seaich had been made for thrombosis of the artery leading to the 
infarct and none was found 

In some of these cases it is piobable that myocardial damage followed 
pai i passu the gradual narrowing of the arterial lumen as a so-called chronic 
mfarct developed Some of the silent mfaicts were of this type There 
were cases of acute mfaiction, however, easily lecogmzed clinically as typi- 
cal coronary thrombosis,” where myocardial infarction had occuired with- 
out any acute morphological change in the ai ter) Spasm was structurally 
impossible in these calcified and constricted coionanes The pathogenesis 
of this type of infarct is unknown No systematic study has been made of 
ie coronary veins in these cases In many individuals congestive failure 
was marked It is recognized that coronary venous thrombosis may cause 
ci c lineal picture characteristic of coronary aitery thrombosis' 11 with mor- 
p io ogical changes in the heart, while m other cases the heart may show no 
carnage The suggestion is made that a combination of deci eased aiterial 
supp y pl U s the increased venous pi essure and stasis m the coronary veins, 
'\iti or without venous thrombosis, may result m characteristic morpho- 
logical infarction 

Of the five cases with normal arteries and no thrombus or embolus, one 
One ^ CXarn ^ e syphilitic occlusion of the mouth of a coronary artery 
with WaS aU m ^ arct a hypertrophied papillary muscle in an enlarged heart 
1 i mitral stenosis of rheumatic origin In two cases perfectly normal 
ar enes e< ^ to an mfarct in the anterior apical region of the left ventricle 
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There was one case of an old aneurysm with extensive adhesions and calcium 
in the scar but noimal artenes were found In the last four cases diligent 
search revealed no cause in the arteries for the myocardial lesions found 
That coronary spasm may be sustained long enough to result m mfarct is 
conceivable, but again the possibility of venous stasis and thrombosis seems a 
pieferable speculation 

Cotonaiy Anomalies A few cases in this series had unusually located 
arteries with arteriosclerotic lesions and thrombosis These are outlined m 
table 10 In all cases where an artery was abnormally placed structural 
changes had occurred 

Table X 

Coronary Anomalies 

Right coronary double with occlusion of branch which supplies anterior right and left 
ventricles and septum instead of normal left anterior descending 2 

Division of left anterior descending into a right and left branch at its origin 

Old infarct at base, fresh infarct at apex, anterior, old thrombus in right branch, fresh 
in left 2 

Old infarct at base in anterior part of left ventricle, and occlusion of right branch 1 

Infarct at apex of left ventricle and occlusion of left branch 1 

Aneurysm of left branch and thrombus with infarct at anterior and apex of left ventricle 1 
Anomalous course of left circumflex with occlusion 1 

(Partial coarctation of aorta — 1 case) 

In one of the cases where the left anterior descending blanch was 
double, a small (5 to 6 mm ) aneuiysm of the coronal y artery was the site 
of thrombosis and infarct Theie was nucioscopic evidence of degenerative 
changes in the artery but no evidence that the nature of the process was 
mycotic 

Heart Weight Cardiac hypertrophy is fiequently associated with hy- 
pei tension, angina pectoris and congestive failure, as well as symptomless 
coronary disease The literature stresses enlargement of the heart m cases 
of thrombosis 40 ’ 17 ’ 33 (figure 2) In addition, Bartels and Smith 4 have 
alleged coronary thrombosis as a cause of hypei trophy without these other 
factors In this series it was impossible to find many cases in which one 
factor alone was present Table 1 1 gives the average weights of hearts in 
different categories Using 350 and 400 grams as the upper limit of normal 


Table XI 
Heart Weight 


Number 

Range 

grams 

Average 

grams 

Men (205) 

280-830 

531 

Women (90) 

260-720 

468 

Hypertensives (137) 

290-830 

542 

Hypertension not demonstrated (158) 

260-800 

480 

Failure, no hypertension (25) 

280-800 

436 

No failure or hypertension (8) 

280 — 540 

414 

Total 295 

260-830 

512 
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for hearts m women and men, lespectively, it was found that 83 per cent of 
women and 83 4 per cent of men had hearts heavier than normal 

The known hypertensives had hearts averaging 62 grams heavier than 
the rest of the cases In the eight cases wheie no hypertension or failure 
had been present the average heart weight was only 414 grams, but two of 



Fig 2 


200- 300- 400- 500- 600- 700- 800- 900- 

300 400 500 600 700 800 900 1000 

WEIGHT IN GRAMS 

Heart weight Solid represents females, cross-hatched represents males 
series The unmarked groups are additional cases from the literature 


in this 


these weighed more than 500 grams Clinical evidence that the post in- 
farction heart may not be enlarged is found in Palmer’s report 29 that 36 per 
cent of cases surviving three months or more did not have clinically detect- 
able enlargement The conclusion seems justified that the majority of cases 
dying with cardiac infarction have enlaiged hearts 
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Inhacatdtac Mittal Tlnombi Corvisart 10 was one of the first to note 
the occun ence of intraventricular mural thiombi, but their significance was 
not comprehended until the pathology of mfaiction was better known Re- 
ports of the incidence of mural thrombosis after infarction give widely 
diveigent figmes For example, Parkinson and Bedford found only 14 in- 
stances in 83 cases, while Levine found 38 in his series of 46 cases Com- 
panson of seveial series is given m table 12, where it is found that 45 per 
cent of 698 cases had antemortem clots in the ventncle The exact localiza- 
tion of mural thiombi and related data from the present series are outlined 
in table 13 The location followed the general distnbution of infarcts 
The septum was involved m slightly more than half of the cases in this series 
and embolism was abnoimally frequent when a thrombus was attached to 


Table XII 

Intraventricular Thrombus After Infarction 


Author 

Number 

of 

Cases 

Cases with 
Ventricular 
Thrombi 

Per 

Cent 

This series 

300 

142 

47 

Appelbaum and Nicolson 

150 

81 

54 

Lisa and Ring 

100 

34 

34 

Parkinson and Bedford 

83 

14 

17 

Levine 

46 

38 

83 

Wolff and White 

19 

7 

37 


698 

316 

45 


the septum Emboli to the lungs occuired in 75 per cent of cases of right 
ventricular thrombi, but emboli weie detected in only 34 per cent of cases 
where the thiombus was in the left ventncle 

Foimation of mural thrombi is facilitated by early cessation of active 
muscular conti action in the mfarcted area of the ventricle In addition, 
when the infarct reaches the endocardial surface fibrin and exudate soon 
form Rai ely a mural thrombus may occui in a heart with marked coronary 

sclerosis and no gioss mfaict, though no such case was found in this series 
The fate of thiombi m cases which survive for long periods cannot be 
known surely until mtio vitom diagnosis of mural thrombus is possible A 
certain proportion aie dislodged and become emboli Some are gradually 
oi ganized, especially if a laige part of the underlying musculai tissue sur- 
vives Theie were 12 instances of old cardiac scars (with no mural 
thrombi) associated with peripheral infarcts where there was no local arterial 
disease It seems reasonable to suppose that these were embolic in origin 
with perhaps dislodgment of the whole thrombus There were cases with 
mural thrombi adherent to three year old scars of ventriculai infarcts 
Some of these had been covered by endothelium and had liquid centers 

Mural thrombi may interfere with normal cardiac function by mechani- 
cal interference with blood flow There were such cases where several 
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chambers had large thrombi, and one case where a massive antemortem 
thrombus almost filled the entire left ventricular cavity 

Data indicating the length of time necessary for the formation of mural 
thrombi, after infarction, are found in table 13 There were three who 
died within 24 hours after infarction and who had early muial thrombi 
Thrombi were uncommon until the fourth day, after which they became in- 
creasingly frequent among cases dying within the first month after mfarc- 

Table XIII 

Intracardiac Mural Thrombi 

Location Number of Cases 

Left ventricle alone 
Both ventricles 
Right auricle 

Left auricle and left ventricle 
Right ventricle alone 

Right auricle and left ventricle 
Left auricle alone 
Both auricles and left ventricle 
Both auricles and both ventricles 
Left auricle and both ventricles 
Right auricle and right ventricle 

(51%) 153 


102 

15 

8 

7 

6 

5 

3 

3 

2 

1 

1 


Left ventricle involved 135 times (7 multiple) 
Right “ “ 25 “ 

“ auricle “ 19 “ 

Left “ “ 16 “ 

Septum “ 72 " 


Multiple infarcts 34 
Old “ 49 

Recent “ 70 


Time of Death After Infarction in Those With and Without Mural Thrombi 



Day 

Week 

| Month 

Old 

1 

2 

3 

4 

5 

6 

7 

2 

3 

4 

2 

3 

Cases with mural thrombi 
Cases with no mural thrombi 

3 

19 

2 

10 

2 

7 

5 

4 

2 

7 

4 

3 

8 

5 

27 

25 

15 

2 

12 

4 

11 

9 

5 

5 

57 

43 


tton Table 13 should be compared with table 1, which gives the date of 
embolic accidents 

VenU icidar Avewysm Though the early pathologists (Morgagni) did 
not distinguish clearly between cardiac dilatation and aneurysm, Berard 0 
0 f 1 a ^ r The incidence of ventricular aneurysm in any series varies 
with the assiduity of the pathologist, the criteria employed and the propor- 

recent cases included The last two factors doubtless account 
or the disparity of 5 per cent (Lisa and Ring) and 38 per cent (Appelbaum 
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and Nicolson) in repotted studies In this series cases with a definite 
localized margin and diameter of 3 cm were included It was found that 
10 per cent of all cases with infarction developed aneurysmal dilatation, and 
14 per cent of cases surviving a month or more did so It could not be 
shown that sex, age, hypertension or other factors pi edisposed to aneurysm 
Aneurysm appeared proportionally m cases of constrictive and of occlusive 
coronal y lesions Thickness of the wall was not necessanly a factor because 
in some cases aneurysm appeared when the wall was 5 mm thick, and in 

Table XIV 


Ventricular Aneurysm 



Number of 

Number of 

Per 

Author 

Cases 

Aneurysms 

Cent 

This series 

300 

31 

10 

Appelbaum and Nicolson 

150 

57 

38 

Lisa and Ring 

100 

5 

5 

Parkinson and Bedford 

83 

5 

6 

Levine 

46 

3 

7 

Wolff and White 

19 

3 

16 


698 

104 

15 


Table XV 


Aneurysm of Ventricle 
31 cases 

Artery Involved 

Left anterior descending 28 

Right main 1 

? 2 

Location Anterior apex of left ventricle 22 

“ “ and septum 4 

Posterior “ “ “ “ 3 

Anterior base “ “ “ 1 

“ apex of right and left ventricle 1 

Survived Year or more 19 

6-8 months 2 

2-3 months 4 

4-6 weeks 2 

28, 26, 22, 17 days (1 each) 4 


some cases of seal 1 to 3 mm thick no bulge had occurred Old pericardial 
adhesions appeared m 16 cases, mural thrombi m 23 Location followed the 
pattern for the whole group Though 16 had multiple infarcts, in only 
three did aneurysm arise from the second infarct Half of the cases lived 
a year or more after the mfarct which produced the aneurysm and five died 
of unrelated non-cardiac complications 

Formation of aneurysm has been demonstrated by roentgen-ray within 
six to seven days after mfarct formation by Shookhoff and Douglas 37 The 
earliest case m this series had an aneurysm 17 days after infarction, and 
there were three additional cases within four weeks Clinical diagnosis 
of this condition was not made in the present series Signs as described in 
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these cases followed no charactei istic pattern and were not different m es- 
sentials from cases without aneurysm Some clinical signs have been de- 
scribed by Libman 21 and Medlar and Middleton 27 Roentgen-ray studies, 
especially fluoroscopic oi i oentgen-kymograpinc, seem most likely to be of 
value in distinguishing these cases from ( 1 ) enlarged or dilated hearts and 
(2) pericardial effusions This is not merely an academic point because one 
case m this series died due to laceiation of the aneurysm by the needle at an 
attempted paracentesis for pericardial effusion In extenuation it must be 
said that some clear fluid had been withdrawn, so a small pericardial effusion 
complicated the picture If routine roentgen-ray studies were made m all 
cases of infarction, aneurysms would probably be detected m a larger per- 
centage and at an earlier tune than is commonly behec ed Such a procedure 
is not justifiable, however, unless an acute pioblem in diagnosis arises 

Calcification of the Infaict Hirschboeck 13 has lecently considered the 
infrequent finding of calcification of the myocardium after coronary occlu- 
sion and has cited the literature In the present sei les extensive calcification 
of scars occurred in three cases Two of these had aneurysm and old mural 
thrombi One without aneurysm had old pericardial adhesions, as did one 
case with aneurysm The average heart weight was 535 .grams One case 
survived four years, another one year, and the third for an unknown penod 
No roentgen-ray studies were made and the diagnosis was not suspected 
during life 

Spontaneous Ruptine of the Ventncle Fascination with the dramatic 
episode of rupture of the heart has outweighed accuracy m obsenation in 
the very numerous case reports appearing m the earlier literature Recently 
several excellent reports have appeared, notable among which are those of 
Krumbhaar and Crowell 15 supplemented by Davenport 11 , Beresford and 
Earl 7 and Benson, Hunter and Manlove 5 Incidence m postmortem studies 
varies with the type of material analyzed The data on pertinent facts 
regarding rupture are found m table 16 It occuried m about 6 per cent of 
cases of infarction 

Little information is available concerning the time interval between in- 
farction and ruptuie m reported cases In a number of reports it appears 
that the episodes of infarction and rupture have been confused The widely 
accepted belief that rupture occurs most frequently from the fifth to four- 
teenth days is based on Levine’s 17 nine cases When the cases in this series 
and in his are compared, considerable differences are seen and it is found 
that most occurred m the first eight days with no special preponderance 
Practically all did occur within two weeks of infarction The earliest ap- 
peared 14 hours after the first symptom of pam m a previously asymptomatic 
woman of 47 The latest was 16 days after infarction Before conclusions 
are drawn as to the time of rupture, more data should be gathered 

n this series there were nine women and eight men with cardiac rupture 

ome orm of arrhythmia was present in seven No unusual association 
was oun with hypertension, angina, failuie or other conditions Muial 
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Table XVI 


Spontaneous Rupture of Ventricle 


Artery Involved 

Left anterior descending 
Left circumflex 
Right main 


Site of Rupture 

13 Anterior apex of left ventricle 
2 Lateral apex of left ventricle 
2 Posterior base of left ventricle 
Septum 


12 

1 


2-300 3-400 4-500 

1 6 4 


Heart Weight 
gm 

5-600 6-700 7-800 840 with pericardium 

3 11 1 


Time of Rupture After Infarction 


Days 

1 

2 

3 

4 

5 

6 

fl 

8 

9 

10 

11 

12 

13 

14 

15 

16 

? 

Number of cases this series 




2 

1 


3 

1 

■ 

■ 

■ 

2 




1 

1 

Number of cases Levine 





1 

I 

1 

2 

■ 

■ 

■ 


2 

■ 

Total 















I 




Incidence of Rupture 



Cases of 
Infarction 

Number of 
Ruptures 

Per 

Cent 

This series 

300 

17 

6 

Appelbaum and Nicolson 

150 

9 

6 

Lisa and Ring 

100 

0 

0 

Parkinson and Bedford 

83 

5 

6 

Levine 

46 

9 

20 

Wolff and White 

19 

0 

0 


698 

40 

6 


thrombi were found in eight The heart weight varied from 260 to 750 
grams, the aveiage, 588 giams Whenever the record included observations 
on the circumstances immediately preceding rupture some form of activity 
was found This varied from animated conversation to falling out of bed 
Survival after rupture fell into four periods Two cases died instan- 
taneously They were probably similar to the sudden syncopal deaths with- 
out rupture The nine cases where death occurred m a few minutes had 
signs of cardiac tamponade, acute “inflow stasis,” sudden venous engorge- 
ment, cyanosis, severe respiratory embarrassment and other evidence of 
cerebral anoxemia Survival lasted one to three hours in five cases They 
had smaller tears in the heart and their ultimate death was also due to 
tamponade, though the disaster was not so rapidly lethal The one case 
surviving eight days deserves particular attention because of the rarity of 
cases with this long survival Classical infarction occurred while the pa- 
tient, a 69 year old Russian Hebrew, was resting at night prior to bedtime, 
with crushing pain radiating down the left arm This lasted six hours 
Progress thereafter was uneventful until the fourth day, when in the hospital 


cs cs 
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sudden collapse occurred Theie was gradual but only partial recovery and 
for eight days the patient suffered with increasing signs of congestive failuie 
and finally died At autopsy the heart was closely adherent to the peri- 
cardium, attached by means of a thick clot of organizing blood A smooth 
rupture 3 5 by 3 cm along the lateral margin of the left ventncle was in 
communication with a narrow sinus m the organizing tissue The specimen 
weighed 840 grams The tear was considered to be about a week old, with 
evidence of healing and endothehalization 

Embolism of a Coionary Aiteiy A cntical review of coronary em- 
bolism has recently been made by Saphir 34 The rarity of authentic cases is 
noted In four cases in the present series coronary embolism from friable 
valvular vegetations seemed certain and in an additional case it is piobable 
that an oldei embolism had caused infarction Data on these cases are 
found in table 17 Contrary to Saplur’s finding, sudden death did not occui, 


Table; XVII 
Coronary Embolism 


Number 

to 

< 

y 

<D 

(fi 

Pain 

Failure 

Heart 

O 

u 

Survival 

Valves 

Involved 

Artery 

Heart Weight 
grams 

Other 

Embolic 

Manifesta- 

tions 

1 

1 

F 

Epigastric 
left arm 

Slight 

E 

iS A 

Tachy- 

cardia 

136 

16 days 
rupture 

Soft friable 
vegetation 
on aortic 
leaf of mitral 

Left cir- 
cumflex 

260 

0 

2 



Left 
shoulder 
Left arm 

Moder- 

ate 

E 


12 days 

Fungating 
vegetation 
on mitral 

Left anteriorj 
descending 
(with some 
sclerosis) 

520 

Spleen 

Kidney 

3 


Rp 

Substernal 
Left arm 

0 


Coro 
nary dis- 
ease 

3 hours 

Aortic ste- 
nosis with 
vegetation 

Left anterior 
descending 

j 

480 

? 

4 

35 



0 

E 


12 hours 

Aortic cusps 

crumbly 

vegetation 

Right main 

310 

Spleen 

(?) 

65 

F 

Substernal 

Slight 



old? 

Mitral valve 

Friable 

vegetation 

Left anterior' 
descending 
(some scle- 
rosis) 

335 1 

Brain 

Kidney 

Mesentery 


though one case died in three hours and one in 12 hours after the accident 
lhese cases were not studied carefully clinically because those surviving the 
first day were moribund on admission If the diagnosis m the questionable 
case be correct, it indicates that coronaiy embolism is not necessarily fatal 
In tins connection it should be noted that four of the five cases were over 
a0 The two youngest cases died soon aftei embolism occurred Every 
case had some coronary sclerosis and presumably had developed collateral 
circulation This is m agreement with Gross’ belief m the increased ef- 
ficiency of collateral circulation in older individuals 

Aw iculai Infai cts It is improbable that the rarity of reported cases 
of infarction of the auricle is a true indication of its incidence There were 
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two definite cases in this series and one additional case of a small scar in the 
auricular appendage m a case of syphilitic infarct of left ventricle Clowe 
and his associates 0 reported a case of rupture of the right auricle and 
analyzed the literature on auricular rupture, which revealed that the right 
auricle was perforated over twice as frequently as the left, m sharp contra- 
distinction to the localization m ventricular rupture In this series one clear 
cut case showed peiforation occurring m the left auricle with especially 
prominent subepicaidial necrosis, along with an embolic infarct of the lefi 
ventncle with final rupture No auricular thrombi were found In the 
other case the right coionary was the site of a completely occluding throm- 
bosis and there was an infarct m the posterior basilar aspect of the right and 
left ventricles In addition, there was a large area adjacent to this where the 
right auricle had undergone hemorrhagic infarction Pericarditis was 
found over both auncle and ventricle, and this case had auricular fibrillation 
Pericarditis and Per icardial Effusion While localized pericarditis in 
heart disease was observed by Moigagrn and, associated with more specific 
lesions, by Berard, its nature was not comprehended until the pathology of 
infarction was studied Ziegler and von Leyden gave good descriptions 
Sternberg’s comprehensive review of “ pericarditis epistenocardia ” covers 
the field down to his time Data available from this series are tabulated and 
compared with several groups from the literature, as seen in table 18 (See 
also table 15 — pait II ) The lesion was observed in 28 per cent of all cases 
collected, and in 32 per cent of this series 

Pericardial effusion as a complication of infarct is rare 38 ’ 25 and it is 
probable that the most important factor in its production is congestive fail- 
ure There were 44 cases in this series with an effusion larger than 50 c c 
(table 18) In 17 of these there was no fresh pericaiditis, but m every 
case there was some degree of failure 

Hydrothorax Pleural transudation appealed in many cases as a sequel 
to congestive failure In 47 cases it was equal on both sides and in 48 
greater on the right (average difference 750 c c ) There were eight cases 
with larger effusions on the left (average difference 275 c c ) No mor- 
phological constant was found m the heaits Most, but not all, had pre- 
ponderant left ventricular damage, and rales had been heard m practically all 
cases examined during foimation of hydrothorax 

Summary 

1 Congestive failure and shock followed m more than half of the acute 
attacks Enlarged liver and jaundice were observed m a small proportion 
of cases 

2 Peripheral embolism was found most frequently m the second, third 
and fourth weeks Many incidents considered clinically to be embolic were 

found to depend on local vascular faults 

3 No specific prognostic gauge was found to be valid in an individual 


case 
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Table XVIII 

Lesions of Pericardium 

Fresh fibrinous pericarditis 
Old adhesions 

Obliterating adhesions (not constricting) 

Old and fresh pericarditis 
Fresh obliterating pericarditis 
Purulent pericarditis 
“Uremic” pericarditis 
“Organizing ” clot after rupture 

Effusion 


cu cm 

50-75 10 

75-100 16 

100-150 5 

150-200 6 

200-250 4 

250-300 2 

400 1 


Autopsy Findings of Pericarditis 



Number of 


Author 


Cases 

Pericarditis 

Huchard 


31 

7 

Wearn 


19 

4 

Wolff and White 


23 

11 

Parkinson and Bedford 


83 

11 

Levine 


46 

24 

Lisa and Ring 


100 

10 

Appelbaum and Nicolson 


150 

50 

This series 




Recent 


189 

58 

Old 


111 

41* 



752 

213* 

* 3 cases had old and recent 





Table XIX 




Hydrothorax 





Average 

Range 


per cent 

c c | 

c c 

Present in 163 of 300 

54 



* Bilaterally equal 

47 

575 

100-2000 

* Right side alone 

15 

700 

100-2200 

* Right greater than left 

33 



Right side 


1250 

200-2800 

Left side 


500 

100-1600 

* Left greater than right 

8 



Right 


275 

0-1000 

Left 


550 

100-1500 


ative* pj'eural"adhesmns Sere" ferdeiT^ b ' pulmonar y ,nfarct ' pleural lnfectlon - or obIlter ' 
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4 Causes of death were investigated and the predisposing influence of 
syncopal attacks was noted in cases of sudden death Seasonal variation of 
death was in pait influenced by seasonal fluctuation in incidence of acute 
attacks 

5 The left coronary tree was seriously involved in 84 per cent of cases, 
the right in 21 per cent Nine cases of “ ectopic infarction ” appeared 

6 Twenty per cent of the infarcts followed arterial narrowing without 
thrombosis 

7 In four cases no arterial damage was detected 

8 Eight cases of coronaiy anomalies were found, one with a small 
coronary aneurysm 

9 The heart was enlarged m 83 per cent of the cases The largest 
hearts were found m hypertensives 

10 Ventricular mural thrombi were found m nearly half the cases, 
emboli were detected twice as frequently m instances of right ventricular 
thrombi as in cases of mural thrombosis of the left ventricle Some 
thrombi weie present three years after acute infarction Embolism was 
most fiequent when the thrombus was attached to the interventricular 
septum 

11 Ventricular aneurysm was found in 10 per cent of the cases and 
appeared as early as the seventeenth day after infarction 

12 There were three cases of extensive calcification of scars 

13 Spontaneous rupture of the ventricle occurred in 17 cases One 
survived rupture eight days In one case an aneurysm was ruptured by a 
needle 

14 Four cases of coronary embolism from friable valvular vegetations 
were found, and there was one probable case in addition 

15 There were two auricular infarcts 

16 Pericarditis was found m 32 per cent of the cases and an efifusion 
of 50 c c or more, in 15 per cent 

17 Hydrothorax was frequent, and in many cases was greater on the 
right 

The author wishes to express his appreciation and gratitude to Dr Soma Weiss for his 
help and kindness in this study 
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THE PRESENT STATUS OF METHODS FOR THE 
PROPHYLAXIS OF ACUTE ANTERIOR 
POLIOMYELITIS 

By John A Kolmer, M D , FACP, Philadelphia, Pennsylvania 

Acute anterior poliomyelitis is still among the important diseases m 
which knowledge of the mechanism of infection, its mode of dissemination 
and the factors responsible for epidemics, as well as the nature of natural 
and acquired immunity, is quite incomplete and controversial m many par- 
ticulars and especially in 1 elation to methods of prophylaxis 

Twenty-eight yeais ago Flexner and Lewis 1 first suggested that infec- 
tion occurred through the upper respiratory tract and especially by way of 
the olfactory nerves At least monkeys can be successfully inoculated by 
mtranasal instillations of the virus and in spite of technical difficulties this 
virus has been found in the nasal and 01 opharyngeal washings of a small 
but sufficient number of human beings during and after attacks of the dis- 
ease as well as in healthy individuals 2l s ’ 4 ’ 5 to indicate that the upper res- 
piratory tract is at least one avenue of infection , although the fact that epi- 
demics commonly occur during July, August and September is not in con- 
formity with what is observed in many other diseases transmitted by droplet 
or upper respiratory tract secretions for the highest incidence of such in- 
fections is more encountered during the colder months of the year Further- 
more, virus injected intracerebrally and intravenously m monkeys has been 
found in the oropharyngeal mucosa and washings suggesting that in human 
beings it may be excreted or eliminated as well as absorbed in these areas 
More recent investigations by Schultz and Gebhardt, 9 Lennette and Hudson, 7 
Gordon and Lennette, 8 Sabin and Ohtsky 9 and others have definitely con- 
firmed earlier observations that in monkeys the virus is absorbed by way of 
the olfactory tracts The big and important question, however, and espe- 
cially m relation to prophylaxis in human beings by nasal instillations of 
chemical agents for the blockage or destruction of virus, is whether the 
olfactory area is the only avenue of infection or whether this may include 
the upper respiratory tract m general The latter possibility is suggested by 
the fact that the disease has been produced experimentally m monkeys by 
intratracheal inoculation with virus, as well as by the fact that the virus has 
been found in the tonsils and nasopharyngeal mucosa 4 ’ 10 of both human 
beings and monkeys 

Much stress has been laid upon the olfactory area as the portal of entry 
of the virus on the basis that section of the olfactory tracts prevents infec- 
tion of monkeys inoculated mtranasally and because Landon and Smith 11 
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have found pathological changes in the tracts and bulbs of some human 
beings succumbing to the disease Micioscopical examination of 56 ol- 
factory bulbs by these investigators, however, “ has shown a surprisingly 
small amount of pathological change There has frequently been edema and 
congestion, harbingers of more extensive damage, but in less than a fourth 
of them, do the characteristic cellular and infiltrative changes, as seen in the 
ganglia and nerve roots, appear Either any inflammatory reaction in these 
organs is extremely short-lived, unlike the lesions of poliomyelitis elsewhere 
in the central nervous system, or the virus passes along these structures 
without leaving its identifying signature A third possibility, which strikes 
us as more logical, in view of the essential difference in the nature of the 
pathological lesions, is that the olfactory bulb in human beings is not neces- 
sarily as frequent a pathway for the virus as is commonly held, and that 
nerve roots elsewhere are equally important portals of entry, possibly m- 
dnectly by way of the blood stream to their ganglia ” Thus do these in- 
vestigators with commendable conservatism conclude from their studies that 
the pathways of distribution of the virus do not seem to be as simply ex- 
plained in human beings as in monkeys since they are inclined to the belief 
“that only direct extension by way of the nasopharynx and other nerve 
roots, but also the gastrointestinal tract and blood stream must be considered 
as very significant factors ” In this connection it may be stated that Har- 
mon and his colleagues 12 have failed to find histological changes of infection 
in the olfactory bulbs of nine cases of the 1936 Chicago epidemic Under 
the circumstances I believe that m the present state of our knowledge we 
must suspect the possibility that infection with the virus takes place from 
the nasopharyngeal mucosa and even from the trachea in general as well 
as through the olfactory area and must agree that definite and recognizable 
tissue changes may not be produced by the virus in the avenues of infection 

If this is true the application of chemical agents to the olfactory area 
alone for the destruction of virus or the blockage of its absorption could not 
be expected to prove completely effectual as a prophylactic measure in human 
beings 

Unquestionably Sabin, Olitsky and Cox, 13 Armstrong and Harrison, 14 
Schultz and Gebhardt 13 ’ 10 and others have effectually prevented infection of 
monkeys inoculated intranasally with virus by treatment of the olfactory 
area with picric acid and alum and particularly with zinc sulphate, but the 
picric acid-alum spray failed as a practical prophylactic measure m the Ala- 
bama epidemic of 1936 and the same may be stated m the case of the zinc 
sulphate mixture in the Toronto epidemic of 1937 17 It is true, however, 
that nasal spraying with picric acid and alum soon got out of control in 
Alabama so that a fair trial was impossible although even under these cir- 
cumstances Armstrong 18 thought that the actual incidence of poliomyelitis 
m the sprayed groups (25 cases) was somewhat less than the calculated in- 
cidence based on the attack rate in the unsprayed control group of the Bir- 
mingham area Furthermore, in the Toronto epidemic, Tisdall and lus 
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colleagues, 19 ’ 20 while employing the method of Peet, Echols and Richter, 21 
found' it impractical to give treatment on three successive days but succeeded 
m giving two applications appi oximately 12 days apart Of 4713 children 
treated m this manner with 0 5 to 1 c c of the mixture of 1 per cent zinc 
sulfate, 1 per cent pontocaine and 0 5 per cent sodium chloride solution, 1 1 
developed poliomyelitis while 18 cases developed in an untreated control 
group of 6300 This difference in the attack rate is not statistically sig- 
nificant and while anosmia occurred in but 25 per cent as evidence of com- 
plete and effectual treatment of the olfactory area, yet the Toronto group of 
44 otolaryngologists conducted the field investigation with such thorough- 
ness and skill that m my opinion the results are a good and acceptable indica- 
tion of what is to be expected from the solution and method of treatment 
employed It is to be regretted, however, that three daily applications could 
not be employed as has been found effectual in monkeys but headache and 
other temporary disturbances made this impossible as a practical procedure 
Whether or not treatment of the total olfactory area of human beings as 
indicated by complete anosmia will prove more effectual as a prophylactic 
measure remains to be determined and I think final judgment of the value 
of prophylaxis by applications of zinc sulfate to the olfactoiy area should 
await its trial under such conditions But I doubt if an additional field 
trial of treatment with the DeVilbiss atomizer inserted between the nasal 
septum and middle turbinate will give any better lesults than observed by 
the Toronto group For this reason a trial of the method pioposed by 
Pentecost, 22 consisting of the injection of 0 5 c c of the solution b} means 
of a flexible olive tipped catheter with the head well down m the Proetz 
position, appears advisable since he reports that complete anosmia is ob- 
tained persisting for five clays or longer without danger of possible injury 
to the mucosa or cribriform plate and with little likelihood of the solution 
entering the sphenoidal sinus or being swallowed Nevertheless headache 
was noted in every case persisting for 2 to 6 hours and especially se\ere m 
individuals over 12 years of age, and there was stuffiness of the nose for 6 
to 12 hours 

It is practically certain therefore that spraying of the nose with atomizers 
by the laity has failed and that the method of Peet and his colleagues cannot 
be successfully used on a broad scale since complete treatment of the ol- 
factory area is difficult to obtain Furthermore, it is not without hazard 
m unskilled hands The catheter method employing the solution of zinc 
sulfate may prove more effectual although frontal headache may be severe 
and the anosmia may persist for months, especially m adults, suggesting 
either destruction of the olfactory endings, persistent edema or some other 
change as yet undetermined 23 Nevertheless one or more applications of 1 
per cent zmc sulfate solution may be worthy of trial during the next epi- 
enuc but the method is certainly of no value m the prophylaxis of sporadic 
cases and offers little or no hope of ultimately eliminating the disease 
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Furthermore, I am personally prepared for disappointing results if it is 
true that virus may be absoibed fiom areas of the upper respiratory tract 
other than the olfactory area Whether or not infection may occur through 
the skin and gastrointestinal tract is even more uncertain but both the 
possibility and probability are to be admitted So far we have not been able 
to infect Macacus rhesus monkeys by feeding large doses of the M V strain 
of virus or by instilling by stomach tube as much as 10 to 20 c c of a 10 per 
cent suspension of monkey poliomyelitic spinal cord It may be that 
Macacus cynomolgus is more susceptible to infection by this route 24 but the 
hteratui e is quite controversial and indefinite 2S Certainly it appears that 
the virus may escape destruction in the stomach and intestines of both mon- 
keys and human beings since it has been found m the feces by several in- 
vestigators 20 and more recently by Harmon 12 and Kramer/ 7 but whether it 
represents merely swallowed virus or whether its presence indicates a gastro- 
intestinal avenue of infection cannot be definitely stated at the present time 
Toomey/ 8 ’ 29 who has properly called attention to the late summer and 
autumnal prevalence of the disease as suggestive of its gastrointestinal origin 
and who has succeeded in producing it experimentally in monkeys by special 
methods of inoculation, believes that the toxins of enteric organisms and 
certain vitamin deficiencies may facilitate infection by this route but Hud- 
son, Lennette and Gordon 30 ' 31 have failed to infect monkeys by placing 
large amounts of virus in isolated loops of intestine Under the circum- 
stances it is commonly thought that the normal gastrointestinal tract of the 
monkey offers a barrier to infection 32 33 but that extraordinary measures, 
such as clamping the gut until the pinch reflex disappears and injecting the 
virus subserosally, may result in infection since under these circumstances 
virus may be absorbed by unmedullated nerve fibers as it may in other parts 
of the body 

In other words, the geneial results of experimental investigations with 
monkeys strongly suggest that the virus is transported to the central nervous 
system by way of the axons of nerves from the portal of infection It is 
certainly to be admitted moreovei that most strains of the virus possess a 
striking selective affinity for these tissues and especially for those anterior 
horn cells of the spinal cord in which tetanus toxin also, regardless of the 
site of initial infection, tends to localize selectively However, the possi- 
bility that the virus is absorbed through the mucosa of the upper respiratory 
tract into the lymphatics and blood with secondary localization in the central 
nervous system m a manner analogous to the pathogenesis of meningococcus 
meningitis is not to be lightly dismissed It is true that the virus has not 
been detected so far in the blood of human cases of poliomyelitis but several 
investigators have found it in the blood of infected monkeys 34 and it is to 
be admitted that such technical difficulties are involved that small amounts 
of \irus in the blood of human beings may escape detection Burrows 35 has 
marshalled considerable data indicating that poliomyelitis may be essentially 
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and primarily an infection of the reticulo-endothelium of the body and 
Landon and Smith 30 on the basis of their thorough pathological studies m 
the 1931 epidemic m New York City state that, “whether the vnus gains 
access to the central nervous system entirely by direct extension along the , 
nerves of the nasopharynx, or entirely by way of the blood stream or both, 
we are inclined to believe that the systemic involvement of the reticulo-endo- 
thelial tissues plays an important part m the distribution of the lesions ” 
Furthermore, if it is true that microglia and histiocytes are morphologically 
and functionally identical as stated by Dunning and Furth 3 ‘ it may be that 
the selective affinity of poliomyelitis virus for the tissues of the central 
nervous system is only an expression of its affinity 7 for the i eticulo-endo- 
thelium of the body in general and support the hypothesis that the disease is 
primarily an infection of this system 

In other words it appears on the basis of animal expenments that the 
upper respiratory tract is at least one important avenue of infection with 
absorption of virus by way of the olfactory nerves to the central nervous 
system but I do not think theie is sufficient evidence for the assumption that 
the olfactory area is the sole pathway of infection It appears both possible 
and probable that the virus may be absorbed from other areas of the res- 
piratory tract and from any other portal initially infected and be transmitted 
by way of the axons of nerves or by way of the lymphatics and blood with 
consequent infection of the reticulo-endothehal tissues and central nervous 
system For these reasons I have long thought that the greatest hope of 
successful prophylaxis of the disease lay m vaccination or actne immuni- 
zation 

That monkeys can be successfully 7 vaccinated against acute anterior 
poliomyelitis has been amply proved by 7 many investigators and especially 
with vaccines prepared of monkey poliomyelitic spinal cords carrying living 
or active virus Unfortunately vaccines containing heat or chemically 
killed virus have not proved as effective as those incorporating at least some 
living virus Brodie and Park 38 have found in both monkeys and children 
that virus treated with formalin for the minimum amount of time for 
lendering it non infective possessed some immunizing value In my labora- 
tory vaccines prepared of 4 per cent suspensions of monkey spinal cord 
carrying the M V strain of vnus treated with 1 per cent sodium ricmoleate 
and administered by subcutaneous and mtracutaneous injection have suc- 
cessfully immunized monkeys against both intracerebral and mtranasal 
inoculation with virus 40 - 41 - 42 Of a total of 183 animals, 3 or 1 1 per cent 
developed paralysis during the period of immunization All of these three 
occurred among the 124 animals given subcutaneous injections of the vac- 
cine while none of 59 animals given mtracutaneous injections developed any 7 
evidences of infection during immunization It was my hope that this 
strain of virus had lost infectivity for human beings by reason of its long 
adaptation to the monkey, and especially after treatment with sodium 
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ricinoleate and when given by subcutaneous injection/ 3 but the occurrence 
of nine cases of poliomyelitis among 10,725 individuals given the vaccine in 
1935 44 has indicated that the virus apparently possesses mfectivity foi 
human beings and that this vaccine as well as the formalized vaccine of 
Park and Brodie is too dangerous for use 45 

I am convinced, however, that there is little or no hope of safe and 
effective vaccination against the disease unless active vnus is employed 
But the fact that considerable evidence has now accumulated to show that 
immunologically specific strains of virus may exist 4C ’ 4T ’ 48 ’ 40 ’ 50 and that some 
of these may be highly infective by subcutaneous injection complicates the 
problem although it may be ultimately solved by vaccines made from cul- 
tures of living virus of non-neurotropic strains The fact that one attack 
of the disease appears to leave a lasting immunity in the great majority of 
instances, 51 ’ 52 although second attacks may not be as rare as hitherto sur- 
mized, 53 and that the low attack rate among adults may be due to acquired 
immunity from a wide distribution of the virus with latent or clinically un- 
detectable attacks of the disease with the development of antiviral antibody 
m the blood and placental extracts, still leaves one with considerable hope 
that vaccination may ultimately solve the problem of prophylaxis 

That vaccines and especially those containing living virus are capable of 
engendenng the production of antiviral antibody is generally admitted but 
the ability of the antibody to prevent infection of the central nervous system 
has been questioned 54 ’ 55 Over 90 per cent of monkeys immunized with 
vaccines of living virus by various investigators have shown the presence 
of this antibody in the blood on the basis of serum neutralization tests 56 and 
in my laboratory the majority immunized with ncinoleated vaccine were 
found completely protected against the intracerebral injection of virulent 
virus Therefore, while I believe that the natural and acquired immunity 
of the disease is laigely of the cellular or tissue type, yet it appears to be 
due in part at least to humoral resistance which may be ascribed to the 
presence of antiviral antibody in the blood 

Whether or not the antiviral antibody to be found in the blood of normal 
persons and of convalescents and in placental extracts possesses prophylactic 
value m human beings cannot be definitely stated So far there has not been 
a sufficiently extensive and properly controlled study of it in this connection 
Indeed this seems to be impossible insofar as convalescent serum is con- 
cerned Under the circumstances I think we can and should base an 
opinion on the results of the use of such sera and extracts in the prophylaxis 
of the disease in monkeys inoculated both intracerebrally and intranasally 
with infective amounts of virus On the basis of such evidence I believe 
that normal and convalescent sera containing large amounts of antibody 
have undoubtedly demonstrated their prophylactic activity when given m 
sufficiently large doses 56 When the virus has actually attacked the cells ot 
the central nervous system it appears to be beyond neutralization by antibody 
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as is under like ca cunistances the toxin of Clostndmm tctam by tetanus 
antitoxin I believe, however, that the virus of poliomyelitis may be ef- 
fectually neutralized by antiviral antibody before such cellular invasion lias 
occurred, although failures S7 ’ " ,s aie to be expected in this as in passive im- 
munization against other acute infections with their respective immune 
sera It is true that the therapeutic value of noimal and convalescent seium 
has not been reflected in statistical studies but I am among the large number 
of physicians who believe that they ha\e seen many individual cases where 
the early administration of serum and particularly blood transfusion may 
have effectually prevented piogressne infection of the spinal cord Not 
without interest in this connection is a recent report of Jackson 11 on the use 
of serum m the 1936 epidemic in Manitoba stating that the injection of 20 
cc in 395 cases within 36 hours to 4 dajs before the onset of paralysis 
resulted m the recovery of 86 1 per cent w ithout residual paralysis and a 
mortality rate of 4 6 per cent as contrasted with 36 1 per cent residual 
paralysis and a mortality of 11 8 pei cent among a gioup of 119 cases to 
whom serum was not given at all or after the onset of paralysis 

I believe therefore that the intramuscular injection of 20 to 40 c c of 
normal or convalescent serum known to contain antibody on the basis of 
monkey serum neutralization tests is still a hopeful prophylactic measure 
in children The duration of the passive immunity is unknown but by 
analogy with other diseases probably does not last for over four weeks so 
that during epidemics two or more injections are required for sufficiently 
prolonging the degree of protection 

In conclusion brief reference may be made to the urgent need of a prac- 
tical and clinically applicable test for susceptibility to poliomyelitis in view 
of its low attack rate If such were available it would facilitate and greatly 
encourage efforts toward its prophylaxis not only with vaccines and sera 
but by the local treatment of the olfactory area with chemical agents as well 
The problem is one of such importance as to richly merit the attention and 
efforts of investigators of this disease Unfortunately the monkey serum 
neutralization test is at best only a rough measure of humoral immunity 
with no bearing at all upon the far more important phase of cellular or 
tissue resistance It is, moreover, too expensive and time consuming for 
any possible practical application 50 Various skin tests 60 ’ 81 ’ 62 as well as 
complement fixation, precipitin and other reactions 63 have proved without 
value We believe, nevertheless, that the problem may not be beyond ulti- 
mate solution 

Summary 

1 The results of experimental studies in poliomyelitis of monkeys show 
t lat the virus is absorbed by way of the olfactory nerves and microscopical 
examination of the olfactory bulbs in human cases of the disease also sug- 
gests that this is at least one avenue of infection m human beings 
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2 Chemo-prophylaxis in human beings by the application of mixtures 
of picric acid and alum or of zinc sulfate to the olfactory area has failed 
but this may have been due to incomplete application of these agents 

3 Under piesent conditions the further trial of solutions of zinc sulfate 
is lecommended by a method insuring more adequate treatment of the ol- 
factory area 

4 It is possible, however, that the virus of poliomyelitis may be absorbed 
from the orophaiyngeal mucosa, tonsils, trachea and even the intestinal 
tract and if this occurs in human beings treatment of the olfactory area alone 
cannot be expected to prove effective m the prophylaxis of the disease 

5 Monkeys have been successfully immunized against poliomyelitis with 
vaccines of the virus and especially those containing active virus but these 
are considered too dangerous for the vaccination of human beings 

6 Antiviral antibody contained in normal and convalescent human sera 
and placental extracts is capable of protecting monkeys against experimental 
poliomyelitis when administered in sufficiently large amounts On this 
basis it appears quite probable that the antibody possesses some prophylactic 
value in human beings if administered before the virus has attacked the cen- 
tral nervous system 

7 In view of the low attack rate of poliomyelitis a practical test for sus- 
ceptibility is urgently required since such would greatly facilitate the selec- 
tive use of chemo-pi ophylaxis as well as prophylaxis by active and passive 
immunization At the present time, however, such a test has not been dis- 
covered The monkey serum neutralization test is not acceptable m this 
connection not only because of its expense and the time required to carry it 
out but likewise because it is not a measure of the more important cellular 
or tissue resistance of the disease 
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A STUDY OF THE CHANGES IN SERUM CHOLES- 
TEROL, GASTRIC SECRETION AND CARBO- 
HYDRATE METABOLISM IN 
PATIENTS WITH TOXIC 
GOITER - 

By James S McElroy, M D , Edith B Schuman, M D , and James O 
Ritchey, M D , F A C P , Indianapolis , Indiana 

In 1922, Epstein and Lande 1 studied the blood cholesterol of 24 patients, 
14 of whom had exophthalmic goiter and 10 of whom had toxic nodular 
goiter The conclusion fiom this group was that, in general, the decrease 
m blood cholesterol bears a direct relationship to the extent of increase of 
the basal metabolic rate In nine of the 14 cases this was true The 
lowest basal metabolic rate of plus 14 corresponded to a blood cholesterol 
of 196 mg per 100 c c , and the highest basal rate of plus 82 to a cholesterol 
of 90 mg However, m this gioup the relationship was not invariable 
In the toxic nodulai gioup of 10 the lelationship of the basal metabolic 
rate and cholesterol was not neai ly as definite Gardner and Gainsborough 2 
m 1928 studied the serum cholesterol m 14 toxic cases and found no evidence 
to support the belief of an inverse relationship between the cholesterol and 
basal metabolic rate in hyperthyroidism Mason, Hunt, and Hurxthal 3 
found an average blood cholesteiol value of 130 mg per 100 cc in 47 
patients with toxic goiter whose average basal metabolic rate was plus 57 
Huixthal 4 repoited average cholesterol values in patients with toxic nodulai 
goiter below the normal range and still lower values m patients with exoph- 
thalmic goiter The lowest values occuired in patients in or near thyroid 
crisis, the next lowest in patients with auricular fibrillation Later Hurx- 
thal D found that after suigical tieatment the blood cholesterol increased 
as much in patients with exophthalmic goiter as in those with toxic adeno- 
matous goiter 

We detei mined the serum cholesteiol of 50 patients with hyperthyroid- 
ism, 18 of whom had exophthalmic goiter with an average basal metabolic 
late of plus 56, and 32 of whom had toxic nodular goiter with an average 
basal metabolic rate of plus 35 The serum cholesterol determination was 
done by the method of Forbes and Irving 0 The majority of the patients 
had received some iodine prior to admission In the exophthalmic group 
the cholesterol values ranged from 200 to 67 mg per 100 cc, the high 
cholesterol value corresponding to a basal metabolic rate of plus 21 and 
the low to a basal metabolic rate of plus 80 The average cholesterol for 
this group was 136 mg per 100 c c ( chart 1) In a recheck of these same 
18 patients in a period varying from 4 to 18 months after operation we 

* Recen ed for publication Julv 29, 1937 
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found the aveiage blood cholesterol to be 190 mg per 100 cc with an 
average basal metabolic late of plus 11 There was an increase m blood 
cholesterol value m all except two patients These two weie only mildly 
toxic before operation and weie fiee of S) niptoms when rechecked In 
three patients, on whom thyioidectomy was done in stages, some interesting 
changes were seen in these -values In the case of a 17 year old girl, a 
cholesteiol of 108 mg pei 100 cc occuried with a basal metabolic rate of 
plus 55 A hennthyroidectomy was done and four months latei the choles- 
terol value was 145 mg per 100 c c with a basal metabolic rate of a plus 12 
At this time the other side was operated upon A check on this patient four 
months after the last operation showed a cholesterol value of 175 mg per 
100 c c with a basal metabolic rate of a minus 22 Another, a male 24 



Chart 1 


years of age, had a cholesterol value of 90 mg per 100 c c with a basal 
metabolic rate of plus 85 Two months after a hennthyroidectomy the 
c lolesterol value was 67 mg per 100 c c with a basal metabolic rate of plus 
4 he cholesterol value four months after the second opeiation was 132 
m g per 100 c c with a basal metabolic rate of minus 17 The third, a male 
a t,ed 50, had a cholesterol of 132 mg per 100 c c with a basal metabolic 
rate of plus 53 A hemithyroidectomy was done and a study six months 
bo^ Sl0we< ^ a cholesterol value of 115 mg per 100 cc with a basal meta- 
0 ! C P^ us 77 A study six months after the second operation showed 

plus°3~ Ster °^ Va ^ ue ^02 rng per 100 c c with a basal metabolic rate of 
cr ,g / TT^ ne P a ^ ien h a female aged 45, was admitted m a severe thyroid 
1S Her cholesterol value at this time was 144 mg per 100 c c with a 
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basal metabolic rate of plus 58 The patient lefused operation and a study 
two months latei showed a cholesterol value of 167 mg per 100 c c with a 
basal metabolic rate of plus 42 At this time the patient had a sub-total 
thyroidectomy and a check 10 months from the time of operation showed a 
cholesteiol value of 188 mg per 100 c c with a basal metabolic rate of plus 
10 

In the group of 32 patients with toxic nodular goiter the average 
cholesterol value before operation was 159 mg per 100 cc, and after 
opeiation the average was 224 mg (chart 1) All cases except three 
showed a definite increase after opeiation The cholesterol values of the 
three which did not show an increase were nearly the same as before 
operation 



Chart 2 


The inverse relationship between the blood cholesterol and basal meta- 
bolic rate was not definite by any means in either of these groups , however, 
there was some tendency for this in the exophthalmic group There was 
no tendency for an inverse relationship m the toxic nodular group (charts 
3 and 4) 

Several workers have reported a low gastric acidity and an increased 
incidence of anacidity in hyperthyroidism but the results were obtained by 
such test meals as Ewald and not by histamine stimulation Lerman, Pierce, 
and Brogan 7 using 50 c c of 7 per cent alcohol as a test meal and 0 5 mg 
of histamine injected subcutaneously, determined the acid value m 200 nor- 
mals, distributed fairly evenly between the ages of 20 and 69, as follows 
free acid 40 4 c c of N/10 HC1 for 100 c c and total acid approximately 10 
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points moie They leported an incidence of 13 per cent anacidity, 16 5 per 
cent hypoacidity, 49 5 per cent normal acidity, and 21 per cent hyperacidity 
Tn 50 patients with exophthalmic goiter Leiman and Means 8 found an 
anacidity of 38 per cent with a definite tendency to hypoacidity Wilkin- 
son, 0 using a test meal of 50 c c of 7 per cent alcohol and 0 1 mg of hista- 
mine subcutaneously for each 10 kg of weight, found the average free acid 
m patients with toxic goiter to be 24 c c and total acid 36 9 c c of N/10 
IICl for 100 c c In this study there was an anacidity m 36 per cent He 
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Chart 4 


studied 114 cases three months or longer after operation and found an 
anacidity of only 10 5 pei cent The average free acid after opeiation was 
46 c c of N/10 HC1 for 100 c c He was able to recheck 25 of the patients 
who showed achlorhydria before operation and found that 22 of the 25 had 
regained free acid The average duration of symptoms before operation 
was 9 2 months in the entire group, whereas in the group that there was no 
free acid the average duration of symptoms was 16 6 months He suggests 
that the development of achlorh)dria depends on the duration rather than 
the degree of toxicity 
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Our gastric analyses wei e done with the test meal of 200 c c of 7 per 
cent alcohol and subcutaneous injection of 0 5 mg histamine in the male 
and 0 2 mg in the female The stomach contents were aspuated eveiy 15 
minutes for one hour The unit used to express the acid is the maximal 
cc of N/10 HC1 of 100 cc obtained m any one specimen In the 18 
patients with exophthalmic goiter the ages varied from 17 to 56 with a fairly 
even distribution The average free acid befoie operation was 39 3 with a 
total of 47 2, the average free acid foui to 18 months after opeiation was 
38 2 with a total acid of 52 2 (chart 2) Four of these 18, or 22 per cent 
had no free acid , on the recheck three of the same showed no free acid while 



Chart 5 


one showed 20 The average length of duration of tiie toxic symptoms m 
t lls § rou P was 30 months, whereas the average length of duiation of the 
toxic symptoms of the four who had no free acid was 33 months There 
"as n° definite relationship between the toxicity and the degree of acidity 
n the 32 patients with toxic nodular goiter the average free acid before 
operation was 37 3 with a total of 51 5 The recheck after operation 
Mowed an average free acid of 46 7 with a total of 58 5 (chart 2) Before 

and^ tl' 011 ^ 16re were two patients or 6 3 per cent who showed achlorhydria 
ie same two did not have any free acid when rechecked However, 
CrC ' rtas one 011 die lecheck that had an anacidity which had a free acid of 



112 


J S MCELROY, E B SCHUMAN, AND J O RITCHEY 


22 before a thyi oidectomy The age of these patients ranged from 24 years 
to 62 with a fairly even distribution in the various age groups The average 
duration of toxic symptoms m this gioup was 25 months, whereas the 
duration was 24 and 36 months m the two patients with no free acid 

This series of 50 patients with toxic goiter showed six cases or 12 per 
cent anacidity before operation with exactly the same after operation The 
incidence of achlorhydria m the exophthalmic group was somewhat above 
the figure given for normal but the occurrence of anacidity m the toxic 
nodular group was less than that given for normal 

In hyperthyroidism theie is impairment m carbohydrate metabolism as 
determined by the glucose tolerance test and glycosuria Geyelin 10 studied 
the glucose tolerance in 27 cases of hyperthyroidism When he compared 
the findings with normals he concluded that there is a slowed return to 
fasting blood sugar value after doses of glucose, and that this is more 
marked m pioportion to the severity of the case John 11 studied 82 patients 
with hyperthyroidism and 10 of colloid goiter He found a decreased 
glucose tolerance curve in 66 per cent and glycosuria m 19 per cent These 
were selected cases of hyperthyroidism and do not represent the average 
incidence of impaired carbohydrate metabolism In this series there was no 
relationship between the degree of impairment and the severity of the dis- 
ease John 12 latei reported his findings of the glucose tolerance curve on 
239 cases of hyperthyroidism These weie also selected patients and 
showed within VA, the same percentage with glucose tolerance impairment, 
as the previous 82 cases Gaidner-Hill, Brett, and Smith 13 studied the 
glucose tolerance m four patients with severe exophthalmic goiter and found 
a decreased tolerance and glycosuria in each instance Wilder and Sansum 14 
studied the glucose tolerance of five patients with exophthalmic goiter and 
found it decreased in each case 

Our studies of carbohydrate metabolism were done by the one hour, two 
dose glucose tolerance test as described by Exton and Rose 15 The criteria 
that are given as normal are A fasting blood sugar within the normal limits 
of the particular blood sugar method employed , a rise in the blood sugar 
which does not exceed 75 mg in the 30 minute sample, the blood sugar in 
the 60 minute sample is less, the same, or does not exceed the 30 minute 
sample by more than 5 mg , all urine samples are negative to Benedict’s test 
It seemed to us aftei several tests on normal individuals that these criteria 
are not met, so we have made no attempt to compare our curves with that 
given by Exton and Rose, but have compared the preoperative curve with 
that determined several months after operation The patients who were 
diabetics were not included in this study In the exophthalmic group of 18 
we had a preoperative glucose toleiance study of 16, and a postoperative 
study in the same 16 Before operation the average glucose tolerance curve 
showed a fasting blood sugar of 92 5 mg per 100 c c , at the end of the 
one-half hour 179 3 mg , and at the end of the hour 192 8 mg Nine or 
56 2 per cent of these 16 showed glycosuria at the end of the hour Several 



A STUDY OF CHANGES IN TOXIC GOITER 


113 


months after operation the aveiage fasting blood sugar was 90 8 mg , at the 
end of the one-half hour 157 8 mg , and at the end of the hour 168 9 mg 
(chart 5) Four patients or 22 per cent showed glycosuria, three of which 
showed glycosuiia before opeiation and one did not There was no definite 
relationship between the degiee of toxicity and the deciease in carbohydrate 
metabolism The patient admitted in ci isis showed a fasting blood sugar of 
110 mg per 100 c c , 258 mg at the end of the one-half hour, and 20 7 mg 
at the end of the hour Some sugar was found in the urine specimen at the 
end of the houi Recheck several months after the crisis showed a fasting 
blood sugar of 92 mg per 100 c c , 194 mg at the end of the one-half hour, 
and 260 mg at the end of the hour The urine specimen at the end of 
the hour contained sugai Several months after this patient had a subtotal 
thyroidectomy her fasting blood sugai was 90 mg pei 100 c c , 156 mg at 
the one-half hour, and 126 mg at the end of the hour There was no 
glycosuria 

In the toxic nodular gioup we had preoperative and postoperative car- 
bohydrate metabolism studies in 22 patients The average curve before 
operation showed a fasting blood sugar of 85 9 mg per 100 c c , 173 5 mg 
at the end of the one-half hour, and 201 1 mg at the end of the hour 
There were 9 or 40 9 per cent that had glycosuria at the end of the hour 
After operation the average fasting blood sugai was 89 8 mg per 100 c c , 
at the end of the one-half hour 152 4 mg and at the end of the hour 185 6 
mg (chart 5) There were thiee patients or 13 6 per cent who showed 
glycosuria, two of whom had glycosuria before operation and one did not 

Summary and Conclusions 

1 While there is a general tendency for the cholesterol values to be low 
in patients suffering from hyperthyroidism, we could demonstrate no definite 
inverse relationship between the degree of toxicity as measured by the basal 
metabolic rate and serum cholesterol level In patients with exophthalmic 
goiter there is only a slight tendency toward an inverse relationship between 
the degree of toxicity as measured by the basal metabolic rate and level of 
the serum cholesterol In patients suffering with toxic nodular goiter this 
tendency was not evident Generally speaking, the cholesterol values were 
definitely higher after operation, the degree of increase being essentially the 
same in the two groups 

2 Acid figures obtained in this study as to the frequency of anacidity 
° not agree with those of Lerman and Means and Wilkinson, although this 

a smaller group There was no relationship between the degree of tox- 
an< f the amount of acid The incidence of anacidity m this group 
ex °^ e , an ^ a ^ er operation was 12 per cent The average free acid m the 
pati^ ^ la ^ miC P a ^ ien ^ s was slightly less after operation, while m the 32 

~h toxic nodular goiter it was increased somewhat 
after 16re was frequently an improvement in carbohydrate metabolism 
operation as measured by the glucose tolerance curve and glycosuria 
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TRENDS IN PUBLIC HEALTH ' 

By Thomas Parran, M D , F A C P , Washington, D C 


Public health is one of the newest and the most lapidly glowing spe- 
cialties of medicine This has been due to a numbei of factors among 
which are 


1 The growth of scientific medical knowledge makes possible effective 
means of prevention and treatment for an increasing number of diseases 

2 The increasing concern of man for the well-being of his fellow man 
This growth m the sentiment against suffering, as Newsholme calls it, has 
found expression in a large structuie of social laws, the effort to provide 
more nearly adequate measures of relief for the destitute, unemployment 
insurance, and many other enactments 

3 The transition from an agrarian to an industrial economy has in- 
creased the interdependence of the population An industrial civilization 
with workers dependent upon a daily wage leaves them more exposed to the 
risks of dependency They are victimized by the play of economic forces 
beyond the power of the individual to control 

4 Good health is a factor in physical efficiency, therefore m national 
efficiency Conversely, the ill health of individual citizens lowers the na- 
tion’s fitness, lessens its chance of survival m a warring world, and depletes 
city, state and federal budgets 

If medicine were a static or a decadent science, public health — which 


means putting medicine to work for the whole people — would stand still or 
regress On the contrary, medicine, as we all know, is perhaps the most 
dynamic of the sciences Public health action, through which the benef- 
icence of medicine is canalized for the common good, should keep abreast 
of medical advances 

Formerly the rich had good medical care as a privilege During the 
ast generation the poor in some cities have had it as a matter of charity 
e now have reached a stage in the evolution of citizenship when all the 
peop e, poor and rich alike, are beginning to demand at least a minimum of 
iea 1 1 protection as a right Our plans for distributing such health pro- 
ection must be based on the concept of an equal opportunity to be born 
ieat ul, to maintain health, to prevent needless disease, unnecessary dis- 
a ement, and premature death To the informed modern mind, this op- 
or unity or health is beginning to rank with the other basic equalities of 
iierican i e freedom of speech, of faith, of assembly, of franchise No 
alien Tr U ^ exercise k ls rights and privileges if he has not also the in- 
is embtt ^ r ', Vl ^ e £ e health There is no citizen, however patriotic, but 

l, vmn . 1 ^ he knows that to some are given the privileges of healthful 

living while to him they are denied 

at the New York meeting of the American College of Physicians, April 4, 1938 
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Those of us who practice the specialty of public health accept as our 
major function the application to mass health of life saving methods worked 
out with endless patience m the research laboratory, at the bedside, and in 
the field It follows that each accietion to our present knowledge both of 
prevention and the cure of disease extends the scope of public health 

A corollary of the growth of medical knowledge is that it increases 
the cost of applying the sum total of that knowledge for the benefit of the 
patient This means that good medical care is beyond the reach of an in- 
creasing number of persons, for the treatment of disease increasingly calls 
for coordination of many technics, facilities, and the collaborative wisdom 
of many specialists 

In an earlier day the problem was simple The health officer did what 
he could to prevent disease, chiefly through sanitation and quarantine 
measures On the other hand, the family doctor could carry in his head 
most of the medical knowledge of the day and m his little black bag most 
of the ways and means of using it That day has passed Yearly we are 
confronted with a larger list of diseases which can be prevented in the com- 
munity as a whole if sick persons are treated promptly I need not detail 
them to this audience Even the layman knows that this is true of syphilis, 
of tuberculosis, to a certain extent of cancer and of other diseases which 
leave a tragic trail of disablement and death Even the layman knows that a 
large proportion of infant and maternal deaths are unnecessary 

When medicine was an empirical art and not yet science, it mattered 
little whether or not the mass of the people had the services of the medicine 
man and the barber surgeon Now, however, the community is beginning 
to concern itself with the prevention, alleviation and cure of all sickness, 
disability and premature death, just as it protects itself against burglaries, 
embezzlement, arson, and murder Both disease and crime are economic 
waste By taking the proper precautions, much of both can be prevented 
from doing serious damage to the community 

Public health services result from community interest in them Such 
interest is spontaneous and continued when inspired by good health teaching 
to show the goal and by medical leadership which is genuinely concerned to 
work out a method of attaining that goal Public health, then, embraces 
the prevention and cure of all diseases which because of their wide pre- 
valence, their serious nature, or their costly treatment cannot be dealt with 
adequately by the individual efforts of the patient In addition to the 
examples I have suggested — syphilis, tuberculosis, and cancer which, in the 
light of our present knowledge, can be controlled most readily through early 
treatment of the patient — this definition of prevalence, seriousness or cost 
may be illustrated further by the care of the insane, which is beyond the 
financial resources of the average family, the campaign against pneumonia, 
the after-care of poliomyelitis, the treatment of the disabling chronic dis- 
eases, and the provision of all medical care for the dependent groups of the 
population 
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It is also a function of public health to puisue scientific lesearch and 
investigations which have foi then object better methods of preventing and 
treating those diseases against which oui scientific weapons now are not 
effective 

The changes m the concept and scope of public health have complicated 
relationships between public and individual efforts to give medical care and 
to protect health To my mind, most of the complications are needless 
Unfortunately, we have not always maintained the same dispassionate point 
of view toward these relationships which has characterized our search for 
truth in the laboratory and at the bedside of the patient Many of our finest 
physicians have given little or no attention to the broad pioblems of disease 
prevalence and the pioved public health methods of dealing with certain dis- 
eases It is equally’' true that many of our ablest public health administra- 
tors have lost touch with the personal problems and the clinical viewpoint 
of the private practitioner In viewing the whole status of medicine and 
public health today, we need to know enough about one another’s problems 
to understand them and to maintain the same scientific and dispassionate 
attitude which the doctoi is taught to use in dealing with disease 

Each individual cell has a part to play in the beautifully’ adjusted 
mechanism of the human body Any dysfunction in a group of cells or an 
organ of the body brings symptoms in remote parts or m the whole 01 gan- 
lsm I* 1 a comparable manner the unnecessary illness of any person in 
modern society, or of any group of the population has a duect relationship 
to the function of the society in which he is a part The excess of illness 
among the poor, the lack of good medical care, the continued prevalence of 
preventable disease, the unnecessary’ loss of life, all are of importance to 
society as a whole 


lalf of all illness is among the veiy poor, it has been found in the 
recent National Health Survey made by the Public Health Service 
wenty-fvve per cent of all illness is m families on relief , another 25 per 
cent is among families whose total income is less than $1,000 a year It is 

three^^ more than half a million persons m the United States — and 
quarters of them heads of families — are unemployable because of 
em*! ent |° r ^ ISease ’ muc h of it preventable Further, 80 per cent of all un- 
le ^t < i ! ^ ea ^ s °f families are either on relief or in the group having 
and 1 1311 annually This is a ratio of one m every 20 m the relief 

am ° W . mcome classification as compared with one m 250 similarly disabled 
1 10se in mo1 e comfortable circumstances 
relief le . c ° mmum ty pays for preventable disease and disability It pays m 
be cl ° 1C Unem Pl°y a bles, m pensions and in institutional care It would 
c ] lse 1Ca ^ r ^ or Us as a nation to spend more for the prevention and cure of 
the ft 6 Uin tC> contlnue to bear its money cost It is, therefore, not only 
the ac r e P rac tical considerations which bung to our attention 

count * C ^ ^° r coni ageously with unnecessary sickness in this 

y ur efforts up to now have been sporadic, half-hearted, and 
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frequently unscientific The time seems opportune foi the best minds m 
the medical profession to consider how medical knowledge can best be 
brought to fuller use by all of the people — how we may take up the lag 
between what we know and what we do It should be possible for a national 
health piogram to be evolved which would be adapted to the varying needs 
of each state and community 

A practical program to utilize our scientific resources for life-saving 
would bring advantages to our profession almost as great as to the popula- 
tion which would be served Among other things, it would go a long way 
toward ousting the quacks and cults and unqualified practitioners of medi- 
cine One does not find them in the Scandinavian countries, for example, 
where medical service is available both to those who can pay well and those 
who can pay a little and where medical service is so uniformly good as to be 
universally trusted Moreover, a well-rounded national health program 
would solidify the forces of public health and the forces of medical piactice 
which, after all, are but the two useful arms of the greatest of sciences 
And finally, such a program would inevitably restore to the medical pro- 
fession the trust and confidence of all the people, would wipe out the dis- 
affections which have arisen because medicine has been misinterpreted to the 
people Our best and greatest leaders in clinical medicine have been modest 
and reticent Our wordiest spokesmen have not interpreted the humanities 
which are the foundations of medicine They have made it a defensive 
thing, a trade union They have failed, in the minds of many lay people, 
to identify the common good as the first mtei est of medical organization 

In approaching this problem it is my opinion that we should not con- 
tinue to think m terms of the separateness of public, private and voluntary 
efforts to prevent and cure disease There is an interrelationship, even a 
unity of the several parts Whether we consider the doctors, the dentists, 
the nurses, the pharmacists, the hospitals, the laboratories, the social welfare 
and relief agencies, or the public health departments, we must realize that 
each exists because each has a part to play We need a united effort — a 
supreme effort from every integrated factor — if we are to bring better 
health to more of our people 

I would suggest that our objective in part should be more medical caie 
and health service for those unable to procure it for themselves An equally 
important objective, however, is constantly to improve the quality of medi- 
cal care for tins and other groups of the population 

Health insurance, per se, does not either prevent disease or improve the 
quality of care Its cost bears most heavily upon the small wage-earnei 
least able to pay The collection of premiums from any except industrial 
workers is difficult, if not impossible Health insurance assumes the con- 
tinued existence of the current volume of illness as unavoidable and merely 
spreads its cost Nowhere does it provide for such expensive and long- 
contmued treatment as is needed in tuberculosis and mental disease Even 
venereal disease treatment is not included m most existing insurance 
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schemes It cannot embrace the groups on relief, because they have nothing 
to contribute Public taxes must take the place of insurance contributions 
for them and must supplement the contributions for the entire low-income 
group, or else another system must be woiked out foi their care 

It 'is for these reasons that I disagree with those who look upon health 
insurance as a cure-all for our admitted deficiencies in protecting the health 
of the people To my mmd health insurance in its most successful existing 
form will make very little impact upon the actual amount of disease in our 
population Whether we have health liisuiance or not makes very little 

difference, I think, to our great basic pioblem of sa\mg life and reducing 

disability 

A line of progress sounder than health insuiance has seemed to me to 
consist of applying the knowledge we now have for the prevention and con- 
trol of those great causes of disease and death against which there are scien- 
tific weapons of unquestioned power To do this requires no radical re- 
vision of medical practice, no standardized program foi every township 
health officer and county medical society We need only to build better and 
more wisely in the patterns we now have We need to mobilize the forces 
now in the field but with leadership so scattered, with such vagueness of pur- 
pose, and diversity of direction as frequently to obstruct state and national 

progress in health rather than to advance it I fiimly believe that every 


health organization should have local control and that every health program 
should be built on the specific needs of the community it is designed to serve 
But unless we do have a health organization in every community, unless the 
leading doctors in each state are interested enough to set its standards and 
the state health department is competent to supervise it, unless the state has 
federal leadership and financial assistance as merited, we shall never have a 
national health effort against the great plagues of our day 

In many areas, particularly the rural areas, theie is a serious shortage 
of hospital and other physical facilities for good health Many whole states 
have practically no beds for tuberculosis, and scarcely the beginnings of a 
case-finding program Many areas lack essential laboratory facilities 
Mental hospitals frequently are only over-crowded warehouses for the 


storage of the wrecks left by mental disease There is a shortage of nearly 
200,000 general hospital beds, yet through community bad management 
hospital beds stand empty in many of our cities 

For those on relief and otherwise unable to support themselves, we 
should substitute for our present haphazard practice of inadequate care, or 
no care at all except by the generosity of the doctor, a minimum standard 
o general medical, nursing and hospital service paid from public funds and 
given as a matter of right and not of charity 

Tor those m the marginal economic groups we should supplement what 
ie} can do for themselves by public aid m providing the expensive diag- 
nostic and treatment services necessary m obscure conditions and catas- 
trophic illness The same yardstick used m measuring the need of these 


120 


THOMAS PARRAN 


underprivileged for food and sheltei is not a measuie of their ability to 
provide for sudden, serious illness The yaidstick should be what the in- 
dividual needs to restoie him to health and competency He should not be 
degraded by the paupei’s oath because sickness has stiuck him or his family 
Local responsibility and action should be encouraged to the extent that 
local lesources are available It would seem wise, also, to use federal funds 
for these purposes to the extent needed to insure minimum standards and to 
equalize the financial burden between the states 

In such a plan the medical profession itself should be made responsible 
for prescribing the standards of seivice and enforcing good professional 
conduct There should be a constant effort to improve the quality of medi- 
cal service Better financial and professional opportunities aie necessary if 
medicine is to grow as an instrument for public welfare A grateful public 
would be anxious that the profession share in the additions to our national 
income which are inevitable from a more healthful citizenship 

All of these aims are realizable All can be accomplished without any 
basic change m our present system of medical practice The suggestions 
which I have ventured to make represent no new or untried action They 
represent only an extension, on a scale adequate to meet the needs, of 
methods and actions which now are in operation 

It is true that if the economists were able to show us how to produce 
and distribute an income adequate for the health and other needs of every 
family, the need for many of the measures I suggest would be minimized 
The mter-relationship between poverty and disease is well known Disease 
begets poverty which in turn creates further disease Our ability to prevent 
disease far exceeds our ability to control causes of poverty Medicine and 
public health, therefore, should lead lather than follow Its application 
offers the best oppoitunity to interrupt the downward spnal, to tear out the 
loots of poverty and its companion, ignorance, by attacking its one real 
preventable factor Medicine can give hope and confidence to an age almost 
despairing that man’s intelligence will keep us from reverting to barbarism 
In these days of international marauders, when force replaces reason, 
when hate rather than human understanding rules the mind of man, in these 
days when well-meaning citizens, otherwise rational beings, allow passions 
and piejudices to dominate even the domestic scene, in these days when 
the economists and statesmen seem uncertain of what is the clear road 
ahead, let us, the doctors and the scientists, not sit idly by We are all 
aware that for many diseases we have scientific weapons of unquestioned 
power Give us the means of using them for every citizen Give eveiy 
man or woman born an American an equal buthnght of health The ob- 
jectives are clear There is no serious disagreement as to method Let us 
admit with equal frankness that for many diseases and conditions we have 
imperfect knowledge Gi\e us means to extend it, — freedom to seek the 
truth and the will to pursue it 
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HYPERPARATHYROIDISM WITH RATHER RAPID RECALCI- 
FICATION OF BONE FOLLOWING THE REMOVAL 
OF AN ADENOMA' 

By Thomas P Sprunt, MD.FACP, Baltimore , Maryland 

The body’s calcium is obtained of couise from the food Its absorption 
from the intestinal tract is aided by vitamin D In the blood stream the amounts 
of calcium and phosphorus are maintained at the so-called normal steady level as 
physiological constants by the activity of the paiathyroid glands which govern 
the deposit or the resorption of calcium and phosphorus from the storehouses in 
the bones The bones therefore play an important part m the metabolism of 
these elements in addition to furnishing the rigidity of the skeleton and spaces 
for the bone marrow or blood building organs 

We have recently become acquainted with the fact that with the growth of 
a functioning adenoma of parathyroid tissue and the presence of a great excess 
of this material there may develop a state of chronic hyperparathyroidism, the 
essential clinical features of which may be described under three general cate- 
gories First, there is the excessive withdrawal of calcium from the bone with 
a demineralization of bone, fibious replacement and the development of cysts 
and giant celled tumors or osteoclastomata There are pams and aches m the 
body and extremities and perhaps fractures through the cysts or other weak- 
ened portions of the bone Second, the hypercalcemia or excessive amount of 
calcium m the blood which is associated with a hypophosphatemia may be linked 
with the muscular hypotonia, relaxation of the joints, flat feet, lassitude, fatig- 
uability and malaise Third, the hypercalcmuria, or excessive excretion of cal- 
cium m the urine, may result in a polyuria or a tendency to the formation of 
renal stones and to damage of the kidney itself from calcium deposits m the 
renal tissues 

It has been demonstrated repeatedly that after the lemoval of the excess 
parathyroid tissue by excision of the tumor, the process is leversible and the 
patient can be cured provided no marked bony deformities have occurred and the 
kidneys have not been greatly damaged 

The case I have to report presents a number of intei esting features 

Case Report 

The patient was a woman, 54 years old when we first saw her in April 1935 
ie had never been robust She had three children and while nursing the second 
cud, 16 years before, she had suffered an attack of manifest tetany that was satis- 
factorily treated with calcium Evidences of latent tetany persisted for some time 
e may assume that under conditions demanding unusual amounts of calcium, her 
oo supp ywas deficient in this element, or perhaps more probably there was a lack 
o Mtamin D resulting m a low blood calcium level and the symptoms of tetany We 
* Recen ed for publication September 7, 1937 
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aching in the hips, legs and knees with difficulty m walking and stiffness now in the 
feet and then m the knees In September 1933, and again in January 1934, there 
had occurred fractures of the left forearm from falls on the floor m her home In 
June of 1934, weakness increased and shakiness began so that she could not knit on 
account of the tremor She was comparatively comfortable in bed but was never 
entirely free from pam She had been given full doses of thyroid for a period but 
none since August 1934 She had received a good deal of calcium until October 
1934, but none from this time until after the operation 18 months later Her ap- 
petite was poor, she was nervous with occasionally mild depression, but slept well 
She was sensitive to cold There was no constipation 

Physical Examination She was lather tall, five feet, eight inches m height 
and weighed 136 pounds Her gait was uncertain, weak and rather awkward She 
could not rise from a sitting position in a chair without using her hands to help push 
the body upward In the standing position the posture was fairly good with the excep- 
tion of a slight upper thoracic kyphosis There was a slight deformity just above 
the left wrist, the site of fractures some months before There was no definite 
tenderness of bones or of joints, which were negative on general physical examination 
with the exception of mild crepitus in the knee joints The muscles were flabby and 
atonic The neurological examination was negative The pulse was regular, rate 
76 Blood pressure 130 mm of mercury systolic and 90 diastolic The thyroid 
gland was palpable with a rather full isthmus and right lateral lobe which was some- 
what nodular The skin was rather dry 

There was a refractive error but otherwise the eyes were normal 
Roentgen-ray examinations showed m the lateral view of the spine some sharpen- 
ing of the points of the vertebrae and one vertebia near the mid portion of the 
thoracic spine that was wedge-shaped, suggesting a mild compression fracture The 
bones of the thoracic and lumbar portions of the spine and of the pelvis appear 
somewhat rarefied Films of the left hand and wrist showed a well healed fracture 
of both radius and ulnar bones The lateral view of the skull showed a normal sella 
turcica There was no striking rarefaction of the bones of the calvarium Films 
of the teeth were not remarkable 

Laboratoiy Tests The basal metabolic rate was retarded, minus 17 per cent, 
minus 20 per cent There was a moderate secondary anemia with red blood cells 
4,000,000, hemoglobin 70 to 75 per cent, white blood cells 8,300 with a normal dif- 
ferential count The blood Wassermann reaction was negative Stools were noi- 
mal The urine showed a rather low specific gravity, 1 008 to 1 010, with a trace of 
albumin and very few casts The gastric analysis and examination of the cerebro- 
spinal fluid had been done elsewhere and were normal Chemical tests of the blood 
revealed a fasting blood sugar of 98 mg per cent, non-protein nitrogen 32 5 mg per 
cent, blood uric acid 4 7 mg per cent, blood calcium 11 6 mg per cent, and blood 
phosphorus 3 8 mg per cent 

The diagnosis of hyperparathyroidism was not made at this time The rare- 
faction of the bones was enough to be noticed in an objective description of the 
roentgen-ray films but was not marked The blood chemistry was practically normal 
The value for calcium at 11 6 mg per cent may be considered a little high but the 
phosphorus at 3 8 mg per cent was quite normal The patient remained under our 
o servation from April 12, 1935, to June 23, 1935, with a general rest and upbuilding 
P an of treatment, during which she gained 20 pounds in weight but only slightly m 
^*■ 00 ^ 000 and * eelin £ °f well-being The blood counts at times were as low as 
’ red blood cells and 70 per cent hemoglobin, and this secondary anemia did 

oo respond favorably to treatment until after large doses of iron and of liver had 
een *= Iven From one to two grams of thyroid were given each day and the basal 
roe abolic rate increased to the lower levels of normal Roentgen-ray films of the 
ones m June showed no striking changes from those taken previously The blood 
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calcium at the end of this period was 11 2 mg per cent and the blood phosphorus 
3 9 mg per cent, practically normal values 

We saw the patient again on Tanuary 20, 1936 There had been no great change 
in her symptoms She felt that in some respects she was a little better but the aching 
was as severe and although she walked better, she found it difficult to get up from 
a chair and the discomfort in the knees was worse Fatiguabihty and lassitude per- 
sisted She was very nervous and at times quite weepy She gave the additional 
interesting history that in September of 1935 an operation had been performed for a 
cyst of the jaw by which she had lost three teeth 

The physical examination was quite similar to that of 10 months before The 
height was the same, 5 feet, S inches, and the weight 143 pounds The blood pres- 
sure had increased to 150 systolic and 90 diastolic The gait was about the same 
as before The musculature of the legs seemed generally weak and she spoke of a 
feeling of insecurity about the left wrist 

The roentgen-ray films taken at this time and others taken a month later were 
quite illuminating 

The thoracic and lumbar portions of the spine showed no striking changes from 
the films of the year before except perhaps for some increase in the decalcification 
The film of the pelvis showed defimtelv increased general rarefaction of the bones 
and this was particularly striking m the cancellous portion of the upper third of each 
femur In the left ischium there was a very distinct round clear area that measured 
about 1% by 1 cm There were other less definite localized cyst-like areas, one in 
each ilium and one in the head of the right femur 

The ribs and clavicles m general were moderately rarefied and there were large 
fusiform lesions, one on the seventh right rib and another on the ninth left rib 
There were other small, less sharply defined localized areas of rarefaction in the 
ribs and the upper ribs on each side showed a moth-eaten appearance of the outer 
border particularly on the superior surface 

Other films of the chest and of the pelvis the following month showed little 
change during this period Roentgen-ray films of the arms in February showed the 
long bones distinctly rarefied with rather thm cortex and porous cancellous portions 
Just above the site of the old fracture of the left wrist there was in the left ulna a 
large lesion expanding the outlines of the bone and with a very thm cortex around 
it This lesion measured about 5 by 1 % cm and was crossed by bony trabeculae 
The bones of the hands showed increased ladiabihty The phalanges of the 
right fore-finger showed the only localized lesion The middle phalanx was a mere 
shell with a very thin cortex around it The distal portion of the proximal phalanx 
contained a cyst-like area which measured 1 cm by 8 mm A film of the left 
shoulder showed rarefaction in the humerus, m the scapula and in the clavicle as well 
as in the ribs The lateral view of the skull taken in February showed a fine 
mottling involving the bones of the whole calvarium There were three small clear 
cyst-like areas in the parietal region, one of them about 1 cm in diameter and the 
other two slightly smaller The tables of the skull appeared a little broad in the 
fronto-parietal region 

The femora showed no marked changes except near the ends of the bones where 
the general rarefaction was noticeable The tibiae showed a certain degree of gen- 
eral rarefaction as well as the fibulae There was a small sub-cortical clear cyst- 
hke area in the right tibia surrounded by an area of increased density A hand’s 
breadth abo\ e the ankle the left tibia showed a thm cyst-like area, apparently in the 
cortex in the anterior portion of the bone This was long and narrow, measuring 
about 2 cm by 5 mm Ihe bones of the feet showed general rarefaction but no 
localized lesions i 

Roentgen-ray films of the kidneys showed that the kidney shadows were of 
normal size and in normal position There was no suggestion of a stone m the 



CASE REPORTS 


125 


retnon of the pelves, meters or bladder There was no definite calcification m the 
region of the kidneys with the possible exception of one small speck about the size 
of a pm head m the left kidney 

Laboiatoiy Tests The basal metabolic rate was approximately the same as ten 
months previously, minus 18 per cent, minus 19 per cent, although the patient ha 
continued to take a one grain tablet of thyioid daily 

The blood count was now normal Stool examination negative Urine showed 
low specific gravity, a trace of albumin and a few casts 

The blood calcium was 13 2 mg per cent and the blood phosphorus 3 mg per 
cent A repetition of this test a few days later showed the calcium 13 7 mg per cent 
and the phosphorus 2 7 mg per cent Further studies of the urine showed a mild 
polyuria with an output of about two liters a day, with low fixed specific gravity and a 
slightly reduced phenolsulphouephthalein output, 35 per cent in two hours Tests 
for Bence-J° nes proteinuria were negative The non-protein nitrogen of the blood 
was normal 

The diagnosis of hyperparathyroidism was now clear and the patient readily 
consented to an exploration of the parathyroid region in the hope that a tumor 
might be found and removed 

In summary there were (1) a typical pictuie of osteitis fib) osa cystica with 
generalized rarefaction of bones, with definite evidence of cjsts or giant celled tumors 
in the skull, ribs, ulna, phalanges, pelvis, femur and tibiae There was the history 
of a cyst of the jaw having been treated a few months before and of two fractures 
of the left arm two years or more ago There were pains and aches m the bones 
and soft parts 

(2) There was definite hypercalcemia, the calcium reaching 15 2 mg per cent 
before the operation , definite hypophosphatemia with a value of 2 3 and later 2 mg 
per cent Associated with these features were the weakness, lassitude, fatiguability 
and muscular hypotonia 

(3) There were signs of a renal disturbance in the mild polyuria, with urine of 
low specific gravity, trace of albumin and a few casts, reduced phenolsulphonephthalein 
output, but no evidence in the roentgenograms of calcification of the kidney nor of 
renal stone 


The operation was performed on February 24, 1936, by Dr William F Rienhoff, 
Jr On lifting the left lobe of the thyroid gland there was found behind it a round 
mass, 2 cm in diameter, gray in color, smooth and soft, attached by separate blood 
supply but loosely to the lower pole of the thyroid gland This tumor was removed 
with the exception of a small portion that was left in situ and another small piece 
that was imbedded in the sternocleidomastoid muscle, m order to minimize the danger 
of postoperative tetany 

Subsequent histological examination of the mass showed a very cellular tumor, 
the cells quite urn form in size and of polyhedral shape The nuclei were round or 
ovoid with evenly dispersed chromatin granules The nuclei varied only slightly in 
size but there were a few giant forms No mitotic figures were noted 

Postoperative Cowse The output of urine decreased from 2,000 cc the day be- 
fore operation to 350 c c the day after operation Subsequently the amount of urine 
gradually increased until three or four weeks following the operation it had reached 
almost three liters a day, a figure distinctly higher than the pre-operative level The 

specific gra\ ity remained low but the phthalein excretion at this time was 50 per cent 
in t\\ o hours 


17 q ,e kl°°d calcium fell promptly On the evening of the operative day it was 
.. n U per cent and the next day 10 9 mg per cent Twelve grams of calcium 
c i on e v, ere given daily by mouth until March 4, when a sharp decrease m the 
cat bon dioxide combining power of the blood suggested a change to calcium lactate, 
_ grams a da\ bj mouth A few da\s later, on March 9, the fifteenth postoperative 
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day, there occurred a manifest attack of tetany (blood calcium 7 9 mg per cent) that 
was treated satisfactorily by means of calcium gluconate intravenously Following 
this episode the daily dose of calcium was increased to 20 grams of calcium lactate 
and 6 grams of calcium chloride This was continued until April 1, after which 12 
grams of calcium carbonate were taken daily for six months Ten drops of viosterol 
were given daily until the summer months when sun baths were substituted 

During the postoperative period the anemia had recui red and this was treated by 
means of ferrous sulphate and liver extract 

On March 21, the basal metabolic rate was minus 27 per cent and a one gram 
thyroid tablet each day was prescribed 

The symptomatic improvement following the operation was slow and quite gradual 
but has continued throughout the eight months since the operation and has now reached 
a very satisfactory level The patient walks and moves in general with a great deal 
more feeling of freedom She rises from a chair without the assistance of her hands 
and she states that she feels better than she has felt for at least ten years 

The recalcifkation of the bones has been prompt and gratifying Histological 
examinations in other cases have shown that immediately following the removal of 
the parathyroid adenoma the excessive activity of the osteoclasts ceases and the re- 
building of bone begins This is, however, as a rule not appreciable in roentgen-ray 
films for several months In this case the recalcifkation of the bones was slight but 
noticeable four weeks after the operation Four months after the operation there 
was a marked improvement in the general calcium content of the bones as judged by 
the roentgen-ray films and almost complete filling of all the localized lesions by 
deposits of calcium At this period the appearance of the roentgenograms suggests 
that larger amounts of calcium have been deposited in the sites where the lack of it 
was greatest The calcium deposits are dense after four months in the two large 
lesions in the ribs, in the phalanges of the right fore-finger and in the round cyst-like 
area m the ischium 

Roentgen-ray films taken eight months after the operation show a further recalci- 
fication of the bones in general and there is now the appearance at the site of the 
former localized lesions of more nearly normal bone, somewhat less densely calcified 
than m the films taken four months after the operation 

The latest check of the blood chemistry in this case showed calcium 113 mg 
per cent and phosphorus 3 6 mg per cent These figures may be accepted as normal 
although the figure of 11 3 for the calcium may appear a little high It may be con- 
sidered, however, in connection with the finding of the value of 7 gm per cent for the 
total plasma proteins, a figure higher than previously obtained in this case On con- 
sulting the chart prepared by McLean and Hastings, it may be seen from their 
calculations that with a blood plasma protein of 7 gm per cent and calcium of 11 3 
♦ mg per cent the ionized calcium is approximately 5 05 mg per cent It is supposedly 
the ionized calcium that is of importance m parathyroid disease 

Comment 

Since Mandl’s demonstration of change in metabolic abnormalities following 
the operative removal of a parathyroid adenoma in 1925, a fairly large numbei 
of cases has been reported Wilder and Howell, m their recent review of the 
literature, state that they are willing to accept 135 definitely proved cases since 
the date of Mandl’s publication These authors point out the apparently very 
unequal distribution of this disease geographically with a relatively large number 
of patients being reported from the North Atlantic states, especially Boston 
The features of special interest m the case here reported include (1) The 
definite history of a disturbance in calcium metabolism with an inadequate supply 
of calcium and manifest tetany about 17 years before the operation This fur- 
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rushes a possible or even quite probable basis for a stimulus to parathyioid over- 
activity and it seems probable that during this period the embryonic cell rests 
with parathyioid potentialities received the stimulus that resulted in the growth 
of an adenoma 

(2) The variations from time to time in the intensity of the metabolic dis- 
turbance are obvious These variations during our periods of observation witlim 
the space of a single year were such that at the first opportunity a diagnosis 
could not be made and 10 months later all signs were well marked The dis- 
ease, however, certainly goes much fuither back than the time of our initial ex- 
amination for there is the history of fractures of the left fore-arm 18 months 
before we first saw the patient While these fractures were not necessarily 
pathological fractures, yet in view of subsequent events it seems highly probable 
that they were The geneial symptomatology, too, that is quite characteristic 
also m the light of after events certainly goes back for several years Thyroid 
feeding may add materially to the decalcifying process m the bones but it seems 
unlikely that our prescription for thyroid changed the course in this case greatl) 
for she had been receiving thyroid medication at intervals during the past several 
years A possible partial explanation of the more rapid progress in the osteitis 
fibiosa cystica during 1935 may he in the cessation of the calcium therapy which 
she had taken frequently during the preceding several years It has been shown 
by Albright and others that feeding of calcium retards the decalcification of the 
bones in osteitis fibrosa cystica but perhaps renders the patient more liable to 
renal complications 

(3) The symptomatic recovery or improvement was much less dramatic than 
is often described It was, on the other hand, slow and gradual but just as 
gratifying ultimately after a period of eight months 

(4) The recalcification of bone in this case seems definitely more rapid than 
that usually described This may be due in part to the full doses of calcium 
taken by mouth over the period of seven months following the operation 
Viosterol was taken during several of these months and sun baths during the 
summer In regard to the recalcification of the localized lesions it is said 
usually that giant celled tumors recalcify satisfactorily and that cysts do not 
There is no clinical criterion by which cysts can be certainly distinguished from 
tumors In this case all localized lesions have recalcified with the exception 
of a portion of one lesion m the phalanx which is not yet filled after eight 
months The roentgen-ray appearance of these local lesions after four months 
is certainly that of a relatively disorganized and heavy mass of calcium deposit 
surrounded by a very narrow rarefied line that enables one to recognize the 
lesions readily In the films after eight months these lesions are less easily dis- 
tinguished from the surrounding bone and the bony structure within them seems 
definitely more nearly normal 


REFERENCES 

1 Milder, R M, and Howell, L P Etiology and diagnosis in hv perparathyroidism, Jr 

Am Med Assoc , 1936, cvi, 427-431 

2 McLean, F C , and Hastings, A B Clinical estimation and significance of calcium-ion 

concentrations m the blood, Am Jr Med Sci , 1935, clxxxix, 601-613 

° F ;_^ ub ’ J C> and Bvuer > w Hyperparathyroidism, Jr Am Med Assoc, 

1934, cn, 1276-1287 



128 


J WARREN HUNDLEY AND WILLIAM BATES 


PRIMARY CARCINOMA OF THE JEJUNUM, REPORT OF A 

CASE" 

By J Warren Hundley, M D , and William Bates, M D , 
Philadelphia , Pennsylvania 

Primary carcinoma of the jejunum is of exceedingly lare occurrence From 
the case lepoits of various European and American clinics, the incidence of 
primary carcinoma of the jejunum vanes from 0 3 per cent to 1 0 per cent of 
all carcinomata involving the gastrointestinal tract from the cardiac end of the 
stomach to and including the rectum Carter, 1 reviewing the literature up to 
1935, found less than 100 cases reported of pnmaiy carcinoma of the jejunum 
discovered at operation, although a considerably larger number of necropsy 
cases had been reported In the files of the Mayo Clinic prior to June 1936, 
Nettrour 2 found 31 proved cases of this entity, including both the operative and 
necropsy cases As reported also by Rankin and Mayo, 3 carcinoma of the large 
bowel, including the cecum and lectum, was found in this clinic 80 times as 
frequently as carcinoma of the small bowel Of the cases of carcinoma of the 
small bowel, 38 per cent occurred in the jejunum A surprising number of these 
were at, or a short distance from, the ligament of Tieitz 

In a senes of 41,883 autopsies at the Vienna General Hospital including 343 
cases of intestinal carcinoma, Johnson 4 was unable to find a single case of pri- 
mary caicmoma of the jejunum 

Raiford 5 m 1932 collected from the literature 339 benign and malignant 
tumors of the entire small intestinal tract, and reported 88 cases among 56,500 
surgical and autopsy specimens from the Johns Hopkins Hospital , the malignant 
tumors included 3 surgical cases of primary jejunal carcinoma 

Further emphasis was laid on the rarity of this lesion m 1930 by Newton 
and Buckley, 0 who m summarizing the reported statistics of European clinics 
and adding peisonal reports from eight of the laigest hospitals in this country, 
listed only 35 histologically veufied cases among 135,000 autopsies 

Since the opening of the Roosevelt Hospital in New York m 1871, according 
to Cave, 7 only three specimens of carcinoma of the jejunum are entered m the 
laboratory files 

Pathology Pi unary carcinoma of the jejunum is practically always, histo- 
logically, of the adenomatous type By far the most common m occurrence is 
the annular, constricting variety, the other rarer type being the polypoid, ulce- 
rating and non-constricting lesion 

Metastases occur late In Rankm and Mayo’s 3 series, serious metastatic 
involvement of the peritoneum and lymph nodes was found at operation m one- 
third of the cases The mesenteric hmph nodes and peritoneum are usually 
first im olved, then the liver, lungs, long bones and spinal dura in order In the 
cases review ed by Carter, 1 the mesenteric lymph nodes were enlarged m 75 per 
cent of the cases In his opinion, further enlargement of the retroperitoneal 
nodes does not necessarilj mean malignant extension nor do they preclude the 
advisability of radical resection, as the nodes may be inflammatory 

Symptom'; From a review of the cases reported it would appear that the 
onset of sjmptoms is most insidious and the duration quite \ariable, being from 
* Reccn ed for publication August 2, 1937 
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two or three months to five years or moie The types of symptoms piesented 
are in direct relation to the degree of intestinal obstruction produced and the 
existing anemia With non-obstiuctuig lesions the early symptoms are usually 
those of weakness, weight loss, and easy fatiguabihty, due, presumably, to the 
gradual loss of blood and interference with the noimal absorptive power of the 
small intestine In all cases loss of weight has been a constant finding Rankin 
reported an average loss of 28 pounds in lus senes 

A mild or moderate secondary anemia usually exists even in the earlier cases, 
the blood loss being occult in character and rarely are tarry stools repoited 
This, of course, is accounted for by the absence of an ulcerative stage in the de- 
velopment of the majority of the growths encounteied 

Pain is not a symptom of frequent occurrence m the case reports of lesions 
found at or near the ligament of Treitz Distention of the duodenum and first 
portion of the jejunum apparently occuis without pioducmg the characteristic 
cramp-like pain complained of in obstiuction resulting from intrinsic lesions of 
the ileum and colon The character of the pain, however, varies with the degree 
of existing stenosis It is usually localized in the region of the umbilicus, as is 
somewhat characteristic of other lesions of the small bowel, and may be sharp 
or dull and may seem to shift about somewhat in the abdomen, accompanied by 
borborygmus Steady pain in the epigastrium is a late symptom and probably 
results from metastasis to the retroperitoneal lymph nodes The onset of pam 
bears an inconstant relationship to the intake of food or alkalies 

In keeping with the insidious onset and long duration of symptoms m many 
instances, the attacks of pam are often followed by long periods of remission, the 
obstruction of the lumen appaiently subsiding temporarily, leaving the patient 
free of discomfort during the interim As the disease advances, however, ex- 
acerbations occur more frequently and sooner 01 later nearly all cases develop 
nausea and vomiting 

The time of onset of vomiting depends primarily upon two factors, the de- 
gree of existing obstruction and the proximity of the obstructing lesion to the 
pylorus Carter, 1 in a review of 30 cases reported from 1927 to 1935, found 
vomiting to be a clinical feature in 28 cases The vomiting majf be profuse if 
the stenosis is high, and the vomiting of large amounts of grayish green fluid 
containing bile and particles of undigested food is typical of obstruction near 
the ligament of Treitz This type of vomiting is observed m a large percentage 
of late cases and constitutes one of the most characteristic symptoms The ab- 
sence of fecal vomiting is also significant 

Varying degrees of constipation are reported, sometimes with alternating 
periods of diarrhea 

Physical Findings In the early stages there is an absence of positive find- 
ings on physical examination Later, an evident loss of weight and the pallor 
of the secondary anemia manifest themselves Abdominal distention, m contra- 
distinction to that seen in obstruction involving a more distal portion of the 
iowel, is usually very slight or absent Visible and reverse peristalsis may be 
piesent An abdominal mass is usually not palpable until after metastasis occurs 
uignosis Clark, 8 in 1926, found that an early diagnosis of carcinoma of 
ie jejunum had not been made m any of the cases reported up to that time, due 
pro ably to the absence of tangible clinical symptoms and positive roentgen-ray 
Hidings The roentgenologic diagnosis depends upon the presence of obstruction 
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and no case report was found in which even a roentgenologic diagnosis was made 
before obstruction occurred 

Primary carcinoma of the jejunum occurs m persons relatively younger than 
those m whom carcinoma develops elsewhere m the intestinal tract The decade 
of greatest incidence is the age period between 30 and 40, and men are affected 
twice as frequently as women 

The fact should be kept in mmd that pam arising from lesions of the small 
bowel is more or less characteristically referred to the region of the umbilicus 
and that it usually bears some inconstant relationship to the taking of food 

All cases with beginning cachexia or gastrointestinal disturbances associated 
with the persistent and unaccountable finding of occult blood m the stools, merit 
a thorough roentgen-ray study of the entire small intestinal tract, with the 
thought in mmd of a possible malignancy in this portion of the bowel This con- 
sideration is of prime importance, particularly in those instances m which the 
bleeding is unaccounted for after a double-contrast barium enema study and 
sigmoidoscopy 

In the presence of the vomiting of large amounts of bile-stamed fluid, as 
previously described, the diagnosis should always be suspected Pyloric stenosis 
may be closely simulated 

In spite of suggestive symptoms and clinical signs, roentgenologic findings 
afford the only early positive preoperative diagnostic criteria A preliminary 
flat plate of the abdomen may prove of value in demonstrating dilated loops of 
small bowel, thus indicating an obstructive lesion somewhere above the ileo- 
cecal valve Under normal conditions, except in infancy or in cases where the 
lleo-cecal valve is incompetent, the roentgen-ray should not reveal gas m the 
small bowel 

The roentgen-ray diagnosis depends upon the presence of obstruction, which 
in itself precludes the advisability of administering barium by mouth except with 
caution A serial study at hourly intervals with a small barium progress meal 
is, of course, the preferred technic when this lesion is suspected Any delay in 
the emptying of the small intestine beyond 10 hours should arouse suspicion In 
those few cases reported in which the diagnosis was made preoperatively, there 
was shown by roentgen-ray delayed emptying of the stomach, dilatation and 
atony of the proximal jejunum or duodenum, or stenotic peristalsis in the oc- 
cluding type Rarely has a frank defect in outline of the jejunum been demon- 
strated 

Treatment Radical resection with an end-to-end or side-to-side anastomo- 
sis is the surgical procedure of choice in these cases Palliative side-tracking 
operations are indicated if this is inadvisable Postoperative roentgen-ray 
therapy is justifiable 

Radical resection resulted in a mortality of 36 per cent m 70 cases of carci- 
noma of the jejunum or ileum reviewed by Hellstrom 9 The immediate mortal- 
ity, however, was 70 per cent in those cases in which operation was performed 
during the stage of acute obstruction and only 18 per cent in those cases in which 
operation was done when no acute obstruction was present 

P> ognosis The follow-up results m the cases in Hellstrom’s series showed 
a definite cure m 16 per cent However, no patient m Rankm and Mayo’s 
series lived more than three years and the duration of life after the diagnosis was 
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established ranged fiom one month to three years, the average being less than a 
year 

By means of improved 1 oentgen-ray technic, the establishment of an early 
diagnosis in primary caicinoma of the jejunum, it is to be hoped, will make pos- 
sible a larger number of ladical resections with cure, since distant metastasis is 
apparently relatively uncommon 

Case Report 

W B , white male, aged 35 years, salesman, married, was admitted to the Medical 
Ward of the Presbyterian Hospital on July 30, 1936 The patient was working reg- 
ularly up to the time of admission The presenting complaints were extreme weak- 
ness, loss of 10 pounds in weight in the past three months, tarry stools, and a vei\ 



Fig 1 Primary carcinoma of the jejunum, 20 centimeters distal to the ligament of Treitz 

occasional pain, for the past nine months, just above the umbilicus, without relation- 
ship to food-mtake, but relieved by alkalies Appetite was good and there was no 
history of nausea There had been vomiting on one occasion only, three days before 
admission, following the drinking of a large amount of wine The past medical his- 
tory was insignificant except for the existence of moderate constipation for the past 
two years 

The family history was interesting, m that the patient’s mothei died of some type 
of intra-abdominal cancer, and a sister died of cancer of the uterus 

Physical examination was essentially negative, except for marked pallor of the 
s m and mucous membranes, a systolic blood pressure ranging between 90 to 100 mm 
0 mercur y, and a very slight degree of tenderness on deep palpation midway between 
t le xiphoid process and the umbilicus No mass was palpable in the abdomen The 
hier and spleen were not palpable 
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The Wassermann and Kahn tests were negative Routine blood chemical tests 
gave normal results The blood count on admission revealed a hemoglobin of 52 
per cent, red blood cells 3,740,000 Fractional gastric analysis showed a grade I 
hyperchlorhydria, but no fasting retention and no blood All stools were strongly 
positive for occult blood Sigmoidoscopy failed to reveal any source of bleeding 

In view of the location of the pain, the relief obtained with alkalies, the hyper- 
chlorhydna and the persistence of tarry stools, a tentative diagnosis of bleeding duo- 
denal ulcer v r as made, roentgen-ray studies being postponed until diminution of the 
bleeding occurred 

H 



Fig 2 Section of the tumor mass, reduced from a photomicrograph with a magnification of 

100 diameters 

On a strict Sippy ulcer regime, with the administration of alkalies, the patient 
became symptom-free within a few' days, and from then on had no subjective symp- 
toms He never complained of nausea, and there was no vomiting at any time, which 
was difficult to explain in view of subsequent findings However, the red blood count 
and the hemoglobin continued to fall, reaching their lowest level at 2,730,000 red 
blood cells, wuth a hemoglobin of 49 per cent A total of six blood transfusions w r as 
given, but the red blood count on 13 occasions during the preoperative period never 
became elevated above 4,300,000 cells per cubic millimeter 

The first gastrointestinal roentgen-ray study w'as made on September 1, 1936, 
and revealed an inability' to fill out the duodenal cap Fluoroscopically' there was a 
constant deformity and irregularity of the cap on the films, but no typical ulcer niche 
was demonstrated It was significant to note that there w'as an absence of anv six 
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hour retention of banum m the stomach A double-conti ast barium enema study was 
negative 

In view of this appaiently confirmatory loentgen-iay finding, treatment foi a 
bleeding duodenal ulcer was continued The stools, however, remained strongly posi- 
tive for occult blood, and the secondan anemia pei sisted 

The second roentgen-ray study, on Septembei 14, 1936, showed some improvement 
m the appeaiance of the duodenal cap, and there was still an absence of gastric re- 
tention at the end of six hours No filling defect m the small intestinal tract was 
demonstrated beiond the duodenal cap 

At this point furthet medical treatment was deemed inadnsable, so, following 
a surgical consultation, laparotomy was performed by Dr William Bates on September 



Fig 3 Section of the tumor mass, reduced from a photomicrograph with a magnification of 

450 diameters 

IS, 1936 A constricting anmdat caictnoma of the jejunum was found 20 centimeters 
istal to the ligament of Treitz (figure 1), the lumen through the lesion measuring 1 
centimeter in diameter Many of the regional mesenteric lymph nodes were found to 
e enar S e d and there was one small nodule on the under -surface of the liver The 
stomach and duodenum were normal, there being no evidence whatever of ulcer The 
operation consisted of a resection of II centimeters of the jejunum with an end-to-end 
anastomosis Several of the attached enlarged mesenteric hmph nodes were removed 
for biopsy 

The pathological report was as follows Specimen consists of a section of the 
jejunum 11 centimeters in length with the attached mesentery and hmph nodes In 
ie middle portion of the section is a completely encircling growth which is 3 centi- 
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meters m width, obstructing the lumen so that it was only 1 centimeter m diameter 
thiough the lesion The surface of the same has smooth and roughened areas The 
cut surface has a pale pink color and is homogenous In the attached mesentery there 
are several small, firm lymph nodes Mtaoscoptc Sections through the intestinal 
wall and mass show normal mucosa ending abruptly at the mass which is composed 
almost entirely of large and small irregular shaped glandular structures supported bj 
a small amount of fibious tissue (figure 2) The lining epithelium is tali columnar 
but the cells vary m size and the nuclei have lost then polarity (figure 3) The nuclei 
i ary in size, shape and density of staining No mitoses seen The supporting stroma 
is infiltrated by eosinophiles The glands do not invade the muscularis The lymph 
nodes do not show any evidence of metastasis Diagnosis Primary adenocarcinoma 
of jejunum 

The patient made a very successful postopei ative recovery, and was discharged 
from the hospital October 7, 1936, three weeks following operation Since then im- 
provement has been steady, he has been symptom-free, is gaming weight, and has 
returned to work Deep roentgen-ray therapy has been given regularly since A 
gastrointestinal roentgen-ray study, on December 10, 1936, showed a normal passage 
of barium through the jejunum He was last seen on April 27, 1937 , at that time he 
had gained 11 pounds since the operation, was symptom-free and having norma] bowel 
movements with the use of mineral oil Examination of the abdomen revealed no 
tenderness, no palpable induration and the liver was not palpable Systolic blood 
pressure was 130 mm of mercury and diastolic 80 mm Hemoglobin was 84 per cent 
and led blood cells 4,600,000 Stool specimens were negative for occult blood 

Note Since this case report was submitted, the patient has been seen on several occa- 
sions, the last examination having been made on June 13, 1938 At that time he showed 
a further increase m weight, was entirely symptom-free, and bowel function was normal 
The blood count was also normal Abdominal examination again revealed no palpable en- 
largement of the liver, and no intra-abdominal mass 

Summary 

1 Primary caicinoma of the jejunum is of interest because of its extreme 
rarity of occurrence 

2 The lesion is usually of the annular, constricting, adenomatous type 

3 The average duration of symptoms is about one to one and one-half years 

4 The earliest symptoms are systemic m character, namely, weakness, weight 
loss and fatiguabihty, accounted for by the constant blood loss with a resulting 
secondary anemia 

5 The persistent presence of occult blood in the stools, otherwise unac- 
counted for, should lead to the suspicion of possible malignancy of the small 
bowel 

6 The more advanced symptoms and signs are m relationship to the degree 
of intestinal obstruction 

7 The vomiting of large amounts of grayish green fluid containing bile and 
food particles is suggestive of obstruction near the ligament of Treitz 

8 An abdominal mass is usually not palpable until after metastasis occurs 

9 Metastasis occurs late and distant metastases are relatively uncommon 

10 Radical resection with an end-to-end or sule-to-side anastomosis is the 
surgical procedure of choice 

11 The prognosis is poor The hope for improved prognosis lies in the 
earlier establishment of the diagnosis, by means of improved technic m the roent- 
gen-ray study of the small intestinal tract 

12 A typical case diagnosed at operation is reported 
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STATE PSYCHOPATHIC HOSPITALS 

Tin: general medical profession has a definite interest m the construction 
by the State of new types of hospital facilities Since there is an active 
movement on foot towaids the construction of psychopathic hospitals m a 
numbei of states not yet possessing such units, a discussion of some of the 
pioblems involved may be of value 

A psychopathic hospital, as distinguished from a state or pnvate hos- 
pital for the caie of mental patients, or an insane asylum in the older ter- 
minology, may be defined as an institution to which patients presenting 
symptoms of mental disease are admitted foi intensive diagnostic study or 
foi a brief period of tieatment, but not for permanent institutional care 
Such institutions are also consideied to have both research and educational 
functions 

The first question that anses in connection with the establishment of a 
State Psychopathic Hospital is whether this unit should serve as a receiving 
hospital foi the othei State Mental Hospitals It is a disputed point It 
is obvious that each new admission to any mental institution should be 
thoroughly surveyed both physically and mentally, to determine as ac- 
cuiately as possible the pathogenesis of the mental symptoms present and 
to furnish a basis for a program of therapy It is also conceded that the 
organization and equipment of a psychopathic hospital are ideally fitted for 
this task There are, however, definite disadvantages to be considered In 
the first place the number of admissions to the State Mental Hospitals m 
the average state is very large To pass all of these through the psycho- 
pathic hospital and still maintain a high standard of work m this institution 
would require a very large psychopathic hospital — which m view of the 
high maintenance cost of such institutions is not feasible m most states 
Furthermore, by this plan the large mental hospitals of the state would 
receive all their patients with a sheaf of reports from the Psychopathic 
Hospital, if they repeated the work done they would be unnecessarily dupli- 
cating expensive procedures and if they did not they would be limiting them- 
selves, to a considerable degree, to the task of custodial care It is certainty 
vital that the work of physicians in the large mental hospital include experi- 
ence m the diagnostic survey of new patients Moreover, from the point 
of view of the State Psychopathic Hospital there would be a serious dis- 
advantage m handling all the new cases of the state for inevitably the pres- 
sure of admissions would enforce a rapid turnover which m turn would 
tend tenvaids routine types of study, towards decrease m the length of the 
period of observation and towards insufficient time for careful investigation 
of new diagnostic and therapeutic procedures Finally the admission of all 
new cases to the State Ps}chopathic Hospital would entail moving many 
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of these cases very consideiable distances from the far coiners of the state 
only to hare to return many of them for definitive tieatment to the State 
Afcntal Hospital neaiest to then homes 

Ail admissions policy foi the State Psychopathic Hospital which seems 
to combine service to the community, to the other State Mental Hospitals, 
and to its own educational and reseaich functions may be somewhat arbi- 
trarily outlined under the following heads 

(1) The State Psychopathic Hospital should admit, as far as its capacity 
permits, all such unusually puzzling or complicated cases as are referred to 
it, because of its special diagnostic facilities and its consultant connections, 
from the admitting offices of State Mental Hospitals 

(2) The State Psychopathic Hospital should admit dnectly cases from 
its own Out-Patient Department or referred to it by outside physicians for 
voluntary commitment if such cases are thought to requne hospitalization 

(3) Acute temporal y mental conditions (delina, etc ) arising m pa- 
tients on medical and surgical rvaids of general hospitals may necessitate 
the removal of such cases for the sake of the other patients In such in- 
stances the Psychopathic Hospital, if within reasonable distance, will offer a 
better combination of medical and psychiatric care than is usually available 
in a State Mental Hospital It should be its policy to admit such emergency 
cases 

(4) Patients whose own attitude, or that of their family, renders com- 
mitment to a State Mental Hospital difficult, may be cared for m the State 
Psychopathic Hospital under some modified form of voluntary commitment 
Similarly many cases of pS} choneurosis that do not need commitment may 
with profit to themselves be studied and treated in a Psychopathic Hospital 

(5) Cases of mental disease applying for State care which fall into those 
groups which are being actively investigated in the State Psychopathic 
Hospital should be referred to this hospital for admission 

There is very little question but what a Psychopathic Hospital should, 
if possible, be constiucted in close physical connection with a large general 
hospital The laboratory, roentgenologic, operating room and other fa- 
cilities of the latter may thus cover the needs of the psychiatric unit More- 
over, the various specialties of medicine each with its diagnostic and thera- 
peutic armamentarium will be represented m the general hospital and this 
material together with the specialist personnel will add greatly to the pos- 
sibilities of a high standard of medical care for the patients of the Psycho- 
pathic Hospital 

If there is a state-supported or state-owned medical school in the state 

ien certainly it should be as the psychiatric unit of the general hospital of 
sHte medical school that the State Psychopathic Hospital should function 

le tremendous advantage is thus gamed of utilizing this institution to edu- 
cate the future physicians of the state m the principles of pieventne and 
curatne psychiatry The integration of the psychiatric unit with the other 
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clinical departments of the hospital — the close relationship between the psy- 
chiatric out-patient clinic and the other out-patient clinics — the utilization of 
psychiatric consultants on the medical and surgical wards, and of medical and 
surgical or specialist consultants on the psychiatric wards — all these tend 
towards a more rational conception on the part of students and staff of the 
general hospital of the powers and the limitations of modem psychiatric 
methods — and towards closer reasoning and better acquaintance with disease 
among the psychiatrists 

The educative functions of the Psychopathic Hospital are of course not 
confined to the students and staff of its affiliated general hospital The 
time is certainly coming when hospital and out-patient experience with 
mental patients, especially in the earlier stages of their illness, will be a 
requisite foi satisfactory training for internal medicine Such graduate 
students of medicine will fill many of the interns positions in the psychopathic 
hospitals The junior nurses also will come from the Training Schools 
which require psychiatric nursing experience The psychiatric staff of such 
a state institution will naturally also take part in any campaign of lay in- 
struction m mental hygiene 

In relation to research also there is an obvious advantage in close affilia- 
tion between the State Psychopathic Hospital and the State Medical School 
The laboratories of the school, with their specialized personnel and equip- 
ment, would greatly influence and sustain the research endeavors of the 
psychiatrists It should be the function of such a psychopathic hospital not 
only to do what it can to add to psychiatric knowledge, but especially to be 
the proving ground for the other State Mental Hospitals for new diagnostic 
technics and for new and promising methods of treatment 

When no medical school is available the State Psychopathic I-Iospital 
will possess somewhat less educational value and fewer research resources 
It will strengthen itself by an alliance with any large public or voluntary 
general hospital, but should no doubt retain its autonomy as a part of the 
State Mental Hospital system However, when it is closely integrated with 
the state medical school hospital it is probably best that it be considered an 
integral part of that hospital, administered by the director of that hospital, 
staffed by the Department of Psychiatry of that school, but working by 
definite agreements in full cooperation with the State Mental Hospital 
system 
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Tnbei culosis of the Lymphatic System By Richard H Milder, MD, FACS, 
Assistant Professor of Surgery, Harvard Medical School , Associate Surgeon, 
Massachusetts General Hospital 248 pages , 22 X 15 cm The Macmillan Co , 
New York 1934 Price, $4 00 


In spite of the fact that tuberculosis of the lymph glands is growing steadily less 
common m this country, it still frequently presents a clinical problem to the prac- 
titioner The author has worked for years in the Non-Pulmonary Tuberculosis 
Clinic of the Massachusetts General Hospital and the clinical aspects of the book 
are based upon this experience There is an interesting historical account of 
scrofula and of the present incidence of glandular tuberculosis m different parts of 
the world The author feels that the eradication of tuberculous cattle, the pasteuriza- 
tion of milk, the early extirpation of tonsils and adenoids and the more effective 
segregation of active human cases of tuberculosis have been the chief factors re- 
sponsible for the decrease of glandular tuberculosis He discusses the clinical 
features presented by tuberculosis m the different glandular groups in the body and 
their complications The results with various modes of therapy, surgery, tuberculin 
heliotherapy, irradiation, etc , are analyzed and figures presented Radical excision 
where feasible is favored Of particular interest is the description of the routine 
employed in the investigation of the patient’s family, home and occupation and the 
regulations advised in relation to contagiousness 

It is a valuable small monograph for all internists 

M C P 


The Lung By William Snow Miller, M D , Sc D 209 pages, 10X16% cm 
Charles C Thomas, Springfield, 111 1937 Price, $7 50 

The medical profession owes to a group of Dr Miller’s friends the opportunity 
of possessing in a single volume the gist of his many years of anatomical research 
on the structure of the lung To internists who are interested in the rapidly ad- 
vancing field of the mechanics of respiratory disease the basic facts concerning the 
construction of the bronchial tree and the alveoli, their blood and lymph supply, and 
their pleural covering will be of keen interest As a reference book it will meet a 
wide demand The illustrations in color of reconstructions of anatomical detail are 
very helpful, and the numerous other illustrations greatly increase the value of the 
book T lie historical note on the work of those investigators who contributed most 
to our knowledge of lung structure is very illuminating The volume should be m 
the library of all students of pulmonary disease 

M C P 

Heart Disease in Gcneial Practice By Paul D White, AB, MD, Assistant 
Professor of Medicine, Harvard University Medical School , Edited by Morris 
ushbein, MD 338 pages, 19 5X13 cm National Medical Book Co, Inc, 
New York 1937 Price, $3 00 

T, .^ r White has written this small manual in the form of questions and answers 
e las grouped these under the following mam headings Historical Introduction, 
lagnosis. Prognosis, Treatment There are numerous subdivisions under each 
lea nig For instance under diagnosis there are sections on symptoms, signs, blood 
pressure, electrocardiography, etc The questions are highly practical Is there 
”Uc* a condition as acute dilatation of the heart' 1 Is syncope due to heart disease 
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or heart weakness 7 What disorders of cardiac function are important and what 
unimportant 7 

Not every good teacher can employ the Socratic method to advantage Dr 
White can The book is worth reading and rereading It is small, light and in- 
expensive, moreover, and these qualities should extend its circulation 

M C P 

Why We Do It By Edward C Mason, MD 177 pages, 20 X 13 5 cm C V 

Mosby Co , St Louis 1937 Price, $1 50 

The author has written a small book for the laiety in which he discusses in a 
simple way some of the fundamental psychiatric conceptions as to the interests which 
affect human conduct, the development of personality, the sexual factor, social 
development, and the neuroses and psychoses The lay reader will find it not only 
interesting, but wholly intelligible and in many instances helpful It will be read 
with profit by medical students m their first year, and by older students of medicine 
who graduated without grace of psychiatric instruction 

M C P 

Step by Step in Sex Education By Edith Hale Swift, M D 207 pages The 

Macmillan Co , New York 1938 Price, $2 00 

This book should be very welcome to those of us who are called upon to advise 
parents as to how they should discuss sex with their children The author is a 
Visiting Lecturer at Wayne University and Director of the Family Consultation 
Service, Detroit It is obvious from the book that she has had considerable experi- 
ence in advising about sex education 

The unique feature about the book is that all the material is presented as 
imaginary dialogues or discussions The four characters used are a mother, father, 
son and daughter The parents started teaching the children from the age of two 
years and carry them up to twenty years No parent is expected to follow any 
part in detail, but parents who read the book through will learn principles which can 
guide their answers to their children’s questions The most important topics are 
adequately covered The basic principle on which the book is written is one of 
frank, unembai rassed handling of any topic, with a minimum of moralizing In 
this respect the book measures up to the best standards of progressive education and 
mental hygiene 


H W N 



COLLEGE NEWS NOTES 

Girrs to tiie Cotiege Librvry 

The following gifts to the College Librarj are gratefully acknowledged 

Dr Louis Faugeres Bishop, Jr , F A C P New York N Y — 2 reprints, 

Dr Perk Lee Daus (Associate), Philadelphia, Pa — 3 reprints, 

Dr Leon S Gordon (Associate), Washington, D C — 1 leprint, 

Dr Herbert T Kelly, FACP, Philadelphia, Pa — 1 reprint, 

Dr Lemuel C McGee FACP, Elkins, W Va— 11 icpimts, 

Dr Gordon B Wilder (Associate), Anderson, Ind — 1 reprint 

Mrs Cary T Grayson, Washington, D C — Publication, “ In Memoriam,” containing 
reprints of articles appearing in the “ Red Ci oss Courier ” for March, April and 
May, 1938, on the life and works of the late Admiral Cary T Grayson (As- 
sociate) 

United Hospital Fund, Ncw r York, N Y — 1 book, “ Report of the Hospital Survey 
for New York,” Volume III, 1938 


L)r Mohler Appoi:ntld Devn or JcrrcRSON Medical College 

C ^ enr y ^ Mohler, FACP, Medical Director of the Jefterson Medical 
o ege Hospital of Philadelphia for the last twenty- four years, assumed new r duties 
as ean of the College on August 1, having been elected to tins post by the board of 
trustees of the College on June 13 

r Mohler w'as graduated from Jefterson Medical College m 1912 and the same 
> ear Reived his appointment to the resident staft of Jefferson Hospital He be- 
• me ledical Director of the Hospital in 1914, and w'as also named assistant phy- 
sician to the Hospital 

TefF ^ Urn M 1 91 3-1 4, he w'as in charge of the laboratory of clinical medicine in 
PronTlP? ^"°^ e S e an d was elected instructor in medicine from 1913 to 1922 

elect 1 ^ t0 he was demonstrator m medicine, and in September, 1925, w r as 

profes aSS0 ? iate m medicine, a post he held until 1929 He w r as elected assistant 
1932 °a i mec h cin e, November, 1929 , associate professor of medicine m March, 
professor of therapeutics, June 30, 1936 

held the h °| er 1S a * so a graduate of the Philadelphia College of Pharmacy, and 
When lest T ener al average in his senior year and w'as awarded five prizes 
m | 1)S ,J ’ ra uate d from Jefferson Medical College, he held the highest general average 
i' ear ) was president of his senior class and was awarded five prizes 
of the Pt i°i ? r 1S a mem her of many scientific medical societies, a past president 
Associati 1 3 6 ^ Ma -Meart Association, a past president of the Pennsylvania Hospital 
° n ’ an< ^ has been a Fellow of the American College of Physicians since 1923 

land Count Jy? Beardsley, FACP, Philadelphia, was the guest of the Northumber- 
pital at Sunb 1 * e< ^ Ica * Society June 9, 1938, and conducted a clinic at the Packer Hos- 
nia terial present'd^ ' su h se< l u ently a round table discussion concerning the clinical 

fj'uuersit^ ?? Spita1, Chicago, has recently become University Hospital of Loyola 
Cojola Unn C 10 °^ Medicine It will be known henceforth as Mercy Hospital, 
a Ppointed Clinics Dr Robert S Berghoff, FACP, Chicago, has been 

mal Director of the institution 
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Dr Louis F Bishop, Jr , F A C P , New York, N Y , addressed the Association 
for the Advancement of Industrial Medicine at New York City, May 18, 1938, on 
“ Cardiovascular Syphilis ” 

Dr Bishop spoke on “ Historical Landmarks of Cardiology ” on May 2, 1938, 
before the Pre-Medical Society, the College of the City of New York 


Dr Warren Coleman, FA CP, New York City, will retire from the practice 
of medicine m New York City and remove to Augusta, Ga , on October 1 It is 
probable that he will continue m consultation work and teaching at the University 
of Georgia School of Medicine 


The Eleventh Annual Graduate Fortnight of the New York Academy of Medi- 
cine will be held October 24 to November 4, 1938, on “ Diseases of Blood and Blood- 
Forming Organs ” The program comprises afternoon clinics, evening meetings 
and scientific exhibits Among those scheduled to present papers at the evening 
sessions are 

Dr George R Minot, FA CP, Boston “Etiology, Diagnosis and Treatment 
of Macrocytic Anemia ” and “ Other Forms of Hypochromic Anemia ”, 

Dr Cyrus C Sturgis, F A C P , Ann Arbor “ Liver Therapy in Macrocytic 
Anemia ” , 

Dr Russell L Haden, F A C P , Cleveland “ Diagnostic Significance of 
Changes in Erythrocytes ” , 

Dr Claude E Forkner, F A C P , New York “ Common and Unusual Types of 
Leukemia ” 

Dr George M Decherd, Jr , F A C P , has terminated his appointment as As- 
sistant Professor of Medicine at Louisiana State University Medical Center, New 
Orleans, to accept the appointment as Associate Professor of Medicine at the Univer- 
sity of Texas School of Medicine at Galveston 


At a meeting of the Brooklyn Society of Internal Medicine May 27, 1938, Dr 
Henry Monroe Moses, F A C P , was elected President and Dr Henry Dana Fearon, 
F A C P , was reelected Treasurer for 1938-39 Dr Moses succeeds Dr Frank 
Bethel Cross, F A C P 


Dr Anthony Bassler, FA CP, New York City, was awarded the honorary 
degree of Doctor of Laws by Hahnemann Medical College of Philadelphia at its 
annual convocation m June Dr Carl C Fischer, F A C P , Philadelphia, was 
awarded the honorary degree of Master of Arts 


The Fourth Annual Symposium was presented by the Golden Clinic of the Davis 
Memorial Hospital, Elkins, W^ Va, June 2o, 1938, with Dr R J Condry, FA CP, 
acting as chairman of arrangements Dr Oscar B Biern, F A C P , Huntington, 
W Va acted as a leader of a round table discussion at the West Virginia Heart 
Association Luncheon and Dr Lester Hollander, F A C P , Pittsburgh, gave a paper 
on “ Dermatological Problems of the General Practitioner ” Dr Lemuel C McGee, 
F A C P , is the internist to the Golden Clinic 


Dr J Walter Torbett, Jr (Associate), formerly of Marlin, Texas, has accepted 
an appointment m the Department of Medicine at Louisiana State University Medical 
Center, New Orleans, as of July 1 
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Dr William G Herrman, F A C P , President of the Medical Society of the 
State of New Jersey, delivered one of the principal addi esses in connection with the 
dedication of the new administration building and central unit of Bergen Pines, 
Bergen County Hospital, at Ridgewood, N J , on May 8 


At the first annual meeting of the Iowa Pediatric Club, held in Des Moines, 
April 8, the guest speaker was Dr Julius H Hess, F A C P , Chicago, on “ Chicago s 
Program for the Care of Premature Babies ” Other speakers included Dr Walter 
L Bierring, FACP, Des Moines, on “The National Program on Maternal and 
Child Health” and Dr Fred Sternagel (Associate), West Des Moines, who con- 
ducted a symposium on epidemic sore throat and scarlet fever 


Dr Harold W Gregg, FACP, Butte, Mont , was elected president-elect of 
the Medical Association of Montana at its last annual session during April 


Dr Rufus Cole, FACP, Director of the Hospital of the Rockefeller Institute, 
New York City, since 1909, was awarded the George M Kober Medal for dis- 
tinguished service to medicine by the Association of American Physicians at its 
last annual meeting during May 

Dr James Buren Sidbury, FACP, Wilmington, N C , was installed as Presi- 
dent of the Medical Society of the State of North Carolina at its annual meeting 
during May 


Among those who presented papers on the program of the twenty-second annual 
scientific session of the Association for the Study of Internal Secretions at San 
Francisco, June 13-14, were Dr Daniel V Conwell, FACP, and Dr Clarence J 
Kurtli, Halstead, Kan, “Insulin Therapy m Mental Diseases”, Dr Henry H 
"turner, FACP, Oklahoma City, ‘Infantilism with Congenital Webbed Neck 
and Cubitus Valgus ”, Dr Willard O Thompson, FACP, Dr Phebe K Thompson, 
Dr Samuel G laylor, III (Associate) and Dr William S Hoffman (Associate), 
Chicago, “ The Treatment of Addison’s Disease with Adrenal Cortex Extract ” 


^ Dr William J Kerr, FACP, San Francisco, delivered the presidential address 
on Radiculitis Associated with Spinal Arthritis ” before the annual meeting of the 
merican Rheumatism Association at San Francisco, June 13 Other speakers in- 
cluded Dr Mark P Schultz, FACP, Washington, D C , “ Metabolic Factors in 
- Lndllctl0n of Nonpurulent Carditis”, and Dr Walter Bauer, FACP, Boston, 
reatment of Gonorrheal and Rheumatoid Arthritis with Sulfanilamide ” 


, , r A Myers, FACP, Minneapolis, delivered the presidential address 
e ore t le meeting of the American Academy of Tuberculosis Physicians at San 
a* r' Une Other speakers on the program included Dr Charles W 

1 , s ’ T DP, Tucson, Ariz , “ A Case of Fungus Coccidioides Infection Primarily 
V-nnu ung with Cavity Formation and Healing ”, Dr John M Nicklas (Associate), 
p ^ a » , ^ > “The Tuberculous Child”, and Dr Maxim Poliak, FACP, 

na i HI , Results of Effective Tuberculosis Control ” 


thet-T^ r ,^ mes D McLester, FACP, participated in a symposium on oxygen 
u m[r l ore the Jefferson County (Ala) Medical Society, May 16, Ins subject 
Clinical Response to Oxygen Therapy ” 
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Dr Thomas Parran, F A C P , Surgeon General of the U S Public Health 
Service, was awarded the Mendel Medal for 1938 by Villanova (Pa ) College re- 
cently in recognition of his scientific approach to the problems of public health 


Dr William J Mallory, FA CP, Washington, D C, was inducted May 11 as 
President of the Medical Society of the District of Columbia Dr Coursen B 
Conklin, F A C P , was reelected secretary 


Dr M C Pincofifs, F A C P , Professor of Medicine, University of Maryland 
School of Medicine, Baltimore, and Dr Beverley R Tucker, FACP, Professor 
of Neuropsyclnatiy, Medical College of Virginia, Richmond, weie among the in- 
structors participating m the sixth annual graduate short course for physicians held 
at Daytona Beach, Fla , June 27 to July 2, under the auspices of the Florida Medical 
Association and the Florida State Board of Health 


Dr Victor F Cullen, FACP, State Sanatorium, Md , has been made a vice 
president of the Medical and Clnrurgical Faculty of Maryland 


Dr Edward L Turner, FACP, Nashville, Tenn , has been appointed President 
of Meharry Medical College, July 1, to succeed Dr John J Mullowney, who has 
retired 


Dr Anita M Muhl, FACP, San Diego, addressed the twenty-third annual 
convention of the American Medical Women’s Association at San Francisco June 
12-14, on “ The Doctor’s Mental Attitude ” 


Dr Walter L Treadway, FACP, Assistant Surgeon General of the U S 
Public Health Service, Washington, D C , has been appointed medical officer m 
charge of the federal narcotic faun at Lexington, Ky 


Dr Raymond J Reitzel, FACP, and Dr Stacy R Mettier, FACP, have 
been promoted to Associate Clinical Professoi of Medicine and Associate Professor 
of Medicine, respectively, in the Umveisity of California Medical School, San 
Francisco 


The Medical Association of Georgia has announced that the L G Hardman 
Loving Cup honor for the past year will go to Dr Virgil P W Sydenstricker, 
FACP, Professor of Medicine, University of Georgia School of Medicine This 
honor is awauled annually to the physician -who is deemed to have rendered the 
most distinguished medical service during the previous year 


Dr Reginald Fitz, FACP, Wade Professor of Medicine at Boston University 
School of Medicine, conducted a round table discussion and presented a paper on 
“ The Case of the Forsaken Pamphlet ” at the first anniversary celebration of the 
Gerrish Memorial Library, Lewiston, Maine, on Ma> 26 


Dr George C Stucky, FACP, for many years Superintendent of the Ingham 
County Tuberculosis Sanatorium, Lansing, Mich , has resigned to work on a rural 
health' project being conducted in seven counties of Michigan by the W K Kellogg 
Foundation 
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On May 23 the Minnesota Public Health Association sponsored a testimonial 
dinner in honor of Dr F E Harrington, F A C P , Minneapolis, on the anniversary 
of the opening of the Lymanliurst Health Centei, which he established seventeen 
years ago Dr Harrington was sent to Minneapolis in 1920 by the U S Public 
Health Service He uiged the early establishment of a school for tubercular children, 
and m 1921 Lymanliurst was built 

The Board of Regents of the University of Oklahoma recently announced the 
following appointments on the Faculty of Medicine 

Dr Hull Wesley Butler, F A C P , Associate in Medicine and Associate in 
Histology , 

Dr Mmard F Jacobs (Associate), Instructor m Medicine, 

Dr Bert Fletcher Keltz, F A C P , Associate in Medicine and Supervisor of 
Clinical Clerkships , 

Dr Elmer R Mustek (Associate), Associate in Medicine, 

Dr Frederick Redding Hood (Associate), Associate in Medicine, 

Dr William Ward Rucks, Jr (Associate), Associate m Medicine, 

Dr Wilbur Floyd Keller (Associate), Associate m Medicine 


Dr Henry Kirvin Speed, F A C P , is President (1938-39) of the Oklahoma 
State Medical Association 


Major General Charles R Reynolds, F A C P , Surgeon General of the U S 
Army, Washington, has been designated by President Roosevelt to act as president 
of the permanent committee of the International Congress on Military Medicine and 
Pharmacy, to be held in Washington during May, 1939 


Dr F M Acree, FA CP, Greenville, Miss, is the Secretary-Treasurer of the 
Delta Medical Society 


Dr Felix J Underwood, F A C P , Jackson, Miss , has been elected President 
of the State and Provisional Health Authorities of North America 


Dr Henry A Christian, F A C P , Hersey Professor of the Theory and Prac- 
tice of Physic, Harvard Medical School, was the chief speaker on the centennial 
program of the Medical College of Virginia at Richmond on June 7 


^ Palmer, FA CP, Boston, addressed the University of Virginia 
Medical Society recently on “ Rationale and Results of the Surgical Treatment of 
Essential Hypertension ” 


Dr Walter B Martin, F A C P , Norfolk, is the chairman of the medical sec- 
tion of the Virginia Academy of Science 


1 ^ S leys ter, FA CP, Wauwatosa, Wis, was made President-Elect of 

ie ^ merican Medical Association at its San Francisco meeting m June Dr 
ejster lad previously served as Secretary, President and Treasurer of the Wis- 
consin tate kledical Society, as Editor of the Wisconsin Medical Journal, as dele- 
ga e o tie House of Delegates of the American Medical Association for the Wis- 
onsm tate Medical Society and as a member (for tv o years chairman) of the Board 
ot i rustees of the American Medical Association 
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Dr James E Paullm, FACP, Atlanta, Ga , was reelected to the Council on 
Scientific Assembly until 1943 

Dr Nathan B Van Etten, FACP, New York, N Y, was succeeded as the 
speaker of the House of Delegates by Dr Harrison H Shoulders of Nashville, Tenn 


Dr Edward Weiss (Fellow) was a member of the group representing the Temple 
University Medical School which was awarded the Gold Medal for the exhibit on 
Cardiovascular-Renal Diseases at the recent meeting of the American Medical 
Association 


Dr M Hill Metz (Associate) presented a paper, “ Peptic Ulcer Treated by 
Posterior Pituitary Extract — Iwo Years Experience,” at the annual session of the 
Texas State Medical Association, -Galveston, on May 10, 1938 

OBITUARY 

DR GEORGE CAPLICE MILLER 

Dr George Caphce Miller, of Seattle, died April 2, 1938, of acute 
leukemia, following an illness of less than one month 

Dr Miller, the son of a physician, was born m St Marys, Kansas, 
December 17, 1886 He was graduated from St Louis University Medi- 
cal School m 1909 and after his internship he was associated in practice with 
Dr William Engelbach for some time In 1917, he entered the army and 
served for the duration of the war 

In 1919 he located in Seattle and for a few years was associated with 
a clinic, after which he practiced independently until his death 

Dr Miller had an unusually busy practice but he found time for a great 
deal of charity work, particularly in connection with Catholic organizations 
and with the Providence Hospital He had been chief of staff of the Provi- 
dence Hospital and his counsel was an important factor m the improvement 
of standards m that institution 

Ever since the opening of the new King County Hospital m 1931, he 
had been chief of the medical division, a task to which he gave much time 
and thought 

He is survived by his widow Mrs Helen Miller, two daughters and two 
sons 

An unusually capable physician, a fine gentleman, he was widely known 
and he will long be remembered by the profession and the laity His death 
was the occasion of an editorial in a local paper, an indication of the im- 
portant place he held in this community 

C E Watts, M D , 

Governor for Washington 
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A CONSIDERATION OF THE ACQUIRED RESISTANCE 
OF FIXED TISSUE CELLS TO INJURY 1 

By Wm deB MacNider, M D , F A C P , Chapel Hill, Noith Caiohna 

One of the many pleasant experiences that come to a person who has 
lived for years a laboratory type of life, one interested in investigation and 
especially if such study has had a certain continuity of purpose, is that an 
opportunity presents itself to renew this work, to see it in a measure as a 
whole and as Bacon suggested, to catch the resemblances of things, one 
to another, winch he considered was the mam point in acquiring informa- 
tion which partook of understanding Through an analysis of such re- 
semblances one may be able with a caution to come to a composite type of 
conclusion in which expenments differing much in their initial purpose or 
even m their major objective tend to focus to a common point and shed 
light not only on a meticulous part of a problem but on such related problems 
that a principle may evolve based on reason dependent upon experimentation 
For nearl) 30 years experiments have been in progress in this laboratory 
which have been primarily concerned with both the type of tissue reaction 
and the functional expression of such a reaction which develops m two 
organs, the kidney and the liver, when these organs are subjected to injur) 
b) certain mechanical manipulations or the action of a variety of chemical 
poisons When chemical bodies were employed, they were selected m the 
hope of either injuring such organs m a diffuse manner or localizing their 
injurious influence to some particular part or structure m the organ In- 
jury to tissue associated with the survival of the organism participating in 
the mjuiy, connotes the development of some type of repair process which 
enables the animal to make or to fail to make an organ adjustment both 
within the mjuied organ and also with such a repaired organ related to 
other structures in order that through such an adjusted state the animal 
ma) again participate m the life process The order of this life process m 
terms of both function and resistance to subsequent injury depends upon 

f nt atidr g ss delnered at the Twenty-second Annual Session of The American College 
of Pinsicians, New York City April 7 193S 

i rom the laborato ry of pharmacology, The Unnersity of North Carolina 
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the type of cell effecting the repan A repair by a baser, supporting tissue 
foi highly specialized cells with a specific type of function results m an 
acquued resistance with an absence of functional adaptation A repair by 
an alteied type of cell resembling the cells which have degenerated may re- 
stoie function to a ceitam level of pathological effectiveness and at the same 
time impart to such a repair process a degree of resistance to secondary 
injuries Tissue repair when considered as a tissue adjustment with func- 
tion is effected by tissue changes which fall into two categories of cytological 
reactions cell recuperation or cell regeneiation In the former process of 
cell recuperation, cytoplasmic and nuclear readjustments occur which bring 
the injured tissue back to its cytological normal It becomes of normal, 
functional value and shows the usual degree of susceptibility to injury In 
the higher animals very little is known concerning this type of repair piocess 
The give and take of highly specialized cells in the normal and, especially, m 
the pathological life process, injury, recuperation, with a transitory adjust- 
ment to an organ and organism environment are states which deserve ex- 
tensive study and which will not be understood by waiting for the autopsy 
table to reveal a terminal event, death Death dependent upon progressive 
changes of degeneration must be preceded during the life span by both 
chemical and morphological changes in cells, indicative of their elasticity, 
which make cellular adaptations possible In addition to tissue reactions 
characterized by cellular recuperation, there is a second type of cell change, 
regeneration, which may develop as a repair process when a sufficient degree 
of injury has been inflicted that results in the formation of a normal type of 
cell of the usual functional value, or the cytological injury may be of such 
an order that a noimal type of cell can not be formed The severity of the 
tissue injury and the age of the animal m which such an injury takes place 
influence the type of functional cell which is formed There may appear 
through a process of regeneration an abnormal, atypical form of cell with 
modified function and such cells may have acquired a resistance not only to 
the cause of the injury but to other agents of a harmful nature A cell 
metaplasia has developed as a response to an injury which enables an organ 
to function and function perhaps at a lower level of effectiveness, yet, as- 
sociated with the change in cell type, a lesistance to injury has developed 
It is this latter type of cell repair, a repair not of recuperation but one char- 
acterized by the formation of new cells, with which this discussion will be 
concerned Here again it would appear worth while to emphasize the fact 
that cellular repair as regeneration may not take place by the formation of a 
normal type of cell Such cells of repair under certain conditions appear to 
be unable to reappear as a normal order of cell for a given tissue location 
but, as a result of tissue reactions dependent upon injury, the ultimate nature 
of which is unknown, offer as a substitute cells of a changed type, certainly 
differing morphologically and presumably chemically from the normal cell 
The development of such changes in cell form following a tissue injury may 
only constitute a transitory departure from the normal In some instances 
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there appears to be an inherent tendency on the part of such atypical cells 
of repair to revert to a cell of normal configuration for a given tissue loca- 
tion Such shifts in cell type have a place m any fundamental understand- 
ing of disease states Their appearance upsets our conception of tissue 
repair invariably developing true to cell form for a given organ location and 
forces us to consider not onl) the cause, severity of injury, and age of the 
animal in which such cell reactions occur but m addition, the changed en- 
vironmental state due to mjuiy in which such a repair process has been able 
to develop and in which it must relate itself and persist A repair process 
characterized by modification in cell form with function and with an ac- 
quired resistance may not be disease with an end reaction of death but life of 
a modified order with a transitory period of acquired protection 

Many years ago certain studies *• 2 3 were undei taken to ascertain the 
type and extent of the injury which developed in the kidney of the cat when 
one branch of the renal artery was occluded by hgatme These studies 
were furthermore instituted m order to observe the processes of repair which 
might appear in such large areas of renal injury m which an adequate 
vascularization of the injured tissue had developed Ligature of one of the 
mam branches of the renal artery in the cat leads to the development of a 
large area of necrosis, the size of which depends upon which branch of the 
artery has been occluded The central portion of such an area becomes 
completely necrotic and later undergoes a shrinkage Connective tissue cells 
invade the greater portion of such areas while at their margins there occurs 
an ingrowth of blood vessels which is followed by a modified type of repair 
process In many areas m such zones of injury the ingrowth of vessels is 
sufficient to permit an atjpical type of epithelial repair process to develop m 
the region of the convoluted segment of the tubule Such a process of 
epithelial repair in these areas of injury does not take place by the forma- 
tion of normal cuboidal cells specialized m their internal structure but by the 
lormation of a very flattened tjpe of epithelium which either shows im- 
perfect cell differentiation or occurs as undifferentiated syncytial structures 
Nothing is known concerning the function, if any, of tubules lined by this 
type of epithelium The relined tubules appear to end blindly and have 
between them a capillaiy network which is adequate as a source of nutrition 
to maintain the physical integrity of such an atypical epithelium It would 
appear that in such zones of injury an altered organ environment has been 
established by restnctmg its blood supply to which a normal type of special- 
ized epithelial cell is unable to effect its adjustment but that with a blood 
su PPb adequate to maintain m some measure epithelial life a process of 
epit lelial repair is accomplished of a modified order, which epithelium is 
resistant and can adjust itself to the altered renal environment in which it 
ma -es its appearance An epithelial adjustment has been made to an altered 
environmental status of an organ Such a conception carries with it the 
assumption that the altered type of epithelium is of a resistant form and 
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that such an acqunecl resistance enables such cells to persist m areas which 
are unfavorable for the life of a normal type of cell 

A similar type of cell adjustment likely occurs m various organs which 
have been subjected to a sufficient degree of mjurj It would appear to be 
especially common m the convoluted segment of the tubule m both epithelial 
and vascular types of nephritis, especially the latter In such a form of 
lenal injury, progressive arterial and glomeiular damage leads ultimately to 
such a change m the blood supply of the kidney that a normal type of epi- 
thelial cell is unable to persist m this segment of the tubule In its place are 
found atypical, flattened cells, frequently m syncjtial configuration which 
are usually spoken of as cells of atrophy, flattened by pressure from within 
the tubule Such a conception may or may not be correct However, from 
an experimental point of view the more natural inference would be that 
such flattened cells represent an atjpical type of epithelial repair which has 
been made necessary on account of a normal type of cell being unable to 
adjust itself to, live and function in, a renal enviionment so extensively 
modified by changes in its blood supply Changes m epithelial type of a 
similar natuie have been observed in the kidney of senile individuals and 
have been attributed by Kaufman 4 to the aging process Epithelial repair 
processes of the order under discussion may be a part of a mechanism which 
not only tends through the resistance of such cells to transitonly stabilize 
a chronic nephritic with a certain degiee of renal function but for a period 
to afford some degree of acquired lenal resistance to injury Such an inter- 
pretation of changes in cellular morphology enables one to see such changes 
not solely in terms of degeneration, but as shifts in cell type m given organ 
. locations m order to effect an adaptation to a changed organ environment 
occurring either as a result of disease or as a part of physiological senescence 
Cellular changes of such an order may lesult m lessened function, life at a 
lower level of effectiveness and yet afford a certain degree of protection to 
injury for periods variable in their duration With such a conception of the 
significance of cell changes during the life span of an organism and de- 
veloping as a process of repaii secondary to injury, it becomes lather dif- 
ficult to decide just what cellular events should be embraced by the term 
disease 

As a result of the interest developing from these early and simple experi- 
ments on tissue repaii which have been referred to, work of a diffeient ex- 
perimental natuie has been m progress in this laboratory for some years m 
which vai ious chemical substances, especially the salts of uranium, have been 
used to effect an mjuiy to either the kidney or the livei During the period 
of such acute injuries and later when processes of repair were m progiess, 
these organs have been studied histologically by the removal of biopsy 
material and by various tests which would give some indication of the 
functional value of such organs during the acute injury and at various stages 
of the process of repair In addition to such observations, especially when 
uranium was used as the nephrotoxic or hepatotoxic agent, the animals have 
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been reintoxicated and subjected to both histological and functional studies 
m order to ascertain not only the state of function of such organs but to 
determine whethei or not a state of increased susceptibility or one of ac- 
quired resistance had developed m the liver or the kidney as a result of 
the type of repair process which had been instituted from the initial acute 
injury 5 ’ G 

The fact has been known since the eaily work of Chittenden and Hutch- 
inson 7 that uianium salts haie an affinity for the epithelial tissue of both 
the lner and the kidney Suzuki 8 was inclined to specifically localize this 
injury to a paiticular segment of the comoluted tubule The injury is 
selective in this location in that it develops here as the earliest manifestation 
of the intoxication, but other tissues of the kidney, the glomeruli, are also 
injured as is shown not so much by acute changes but by the process of 
repair m these structures which finally advance to such a state of chiomc 
degenerative in jury as to constitute a chronic, vascular type of nephritis 

The ease with which both the acute and chronic changes can be induced 
m the kidney by uranium is m a measure determined by the age of the 
animal Young animals show an epithelial lesistance to this substance 
The epithelial lepair process in such an age group is usually characterized 
by the formation of a normal type of epithelial cell Fibrosis and hjahmza- 
tion of the g'omeruh occur less readily m young animals than m adult 
animals In contrast to the reaction of puppies and joung animals to 
uranium, adult animals and certain senile animals show an increased sus- 
ceptibility to both the epithelial and glomerulai damage which may be 
inflicted by this poison This variable, the factor of age, has to be taken 
into consideration not only in studying the severity of the acute injury but 
also in gaining information concerning the type of repair process which 
develops, especially in the epithelium 9 ’ 10 An understanding of the way m 
which the age factor influences epithelial susceptibility to injury and the type 
of epithelial cell repair, as well as the changes in the glomeruli, is difficult 
to ascertain, for there is but little accurate knowledge of what actually con- 
stitutes aging on the part of tissues The severity of the epithelial injur) 
ceitaml) reflects itself m the type of repair process which is instituted by 
sucb tissue This factor fails to operate m terms of the changes of repair 
induced in the glomeruli Histologicall) , acute glomerular injuries of the 
same order of se’verity are followed by processes of repair which are essen- 
tially different m terms of the degree and completeness of chronic, glomeru- 
ar degeneration In puppies and young animals the glomerular injury is 
o owed by an order of change which should be looked upon as a change 
o recuperation In general the glomeruli return, following an acute injur) 
o structures which are histologically normal When these bodies are in- 
jure m adult and especially in senile animals, there occurs as a reaction of 
repair tie formation of both capsular and mtercapillary connectne tissue 
u uc i ater undergoes h) almization leaving the glomeruli for a period 
ana ize , rather than capillar) stiuctures From these observations it 
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would appear that the age of an organism such as the dog very largely de- 
termines the period in the life span of the animal at which connective tissue 
formation most readily develops m the glomeruli 

In the following account of those changes of both injury and repan 
which develop in the kidney and the liver during the course of intoxications 
by uranium nitrate, the factor of age, on account of its significant influence, 
will be given adequate consideration 

When young dogs are intoxicated by 2 to 4 mg of uranium nitrate per 
kilogram of body weight, the first evidence of renal injury which can be 
histologically demonstrated occurs in the convoluted tubule cells Such cells 
show a deposition of stamable lipoid material, cloudy swelling with edema 
and partial necrosis The degree of necrosis is variable No attempt will 
be made to mteipret the functional expression of such an injury for in the 
higher animals tubular function, whatever it consists in, can only be sepa- 
rated from glomerular activity by mfeience The repair process which 
develops m this location of the renal tubule in young animals from such a 
degree of injury is characterized by the formation of a normal, cuboidal 
type of cell, specialized in its internal structure, which, functioning in 
association with glomeruli that appear uninjured, restores the kidney to its 
normal functional value With the completion of such a process of repair 
if these animals be given a second subcutaneous injection of the same amount 
of uranium nitrate per lulogiam, the specialized cells which have effected 
the epithelial repair fail to show any evidence of an acquired lesistance An 
acute epithelial injury develops which may be of a severei order than the 
initial injury A greater degree of neciosis occurs and lipoid material m 
an increased amount appears in such damaged cells Such secondarily 
intoxicated animals frequently fail to survive Their death is of a renal 
type associated with the development of a marked disturbance m the acid- 
base equilibrium of the blood which at its commencement is out of pro- 
portion to the degree of renal injury as indicated by the various tests em- 
ployed to ascertain renal function These experiments indicate that when 
young animals are intoxicated by uranium nitrate an injury to convoluted 
tubule cells is induced which is not of a severe type The repair process 
results in the formation of an epithelial cell of norma) configuration which 
manifests no acquired resistance to secondary uranium intoxications In 
ceitam of the animals these cells of repair are moie susceptible to uranium 
injury than are the normal cells m this segment of the tubule 

The influence of the age factor m determining cell susceptibility and to 
an extent the t>pe of cell repair is not only of general biological interest but 
assumes significance of a biological nature as applied to medical problems 
Observations which are to follow indicate that in older animals the usual 
t}pe of cell repair to convoluted tubule epithelium is by the formation of not 
only an atypical cell for this segment of the tubule but one which also is 
resistant to injury Such modifications m cell structure as a reaction to 
injury may be a factor in deferring organ and organism senescence 11 ’ 1 - 



acquired resistance of fixed tissue cells to injury 153 

The same factor may be operative to an extent in determining the type of 
disease process likely to develop at various age periods 

The leaction of renal tissue of older animals to an intoxication by 
uianium nitrate is not only more severe but of a moie diffuse nature than 
is the case with younger animals The eaihest evidence of injury m these 
animals is also expressed by processes of degeneration m the epithelium of 
the convoluted tubules The epithelial injury is not confined to these cells 
but shows itself in the loops of Henle, especially the ascending limb, by a 
marked deposition of stamable lipoid material Furtheimore, in animals 
of such an age group, regardless of whethei the glomeiuh show more 
evidence of acute injury than occurs m the younger animals, there develops 
an early and progressive connective tissue reaction m these structures, finally 
leading to their partial or complete obliteration as capillary bodies In 
animals of such an adult or older age period the injury to the convoluted 
tubule cells is associated with the formation of lipoid material as dioplets 
or fused masses, edema and cell vacuolation terminating in a state of necrosis 
which is variable in its degree of completeness Not infrequently in such 
cells the seat of severe damage, the nuclei stam well and appear m a fair 
state of preservation A considerable number of animals showing such a 
degree of renal injury fail to survive the intoxication Those effecting a 
survival institute a repair process to the damaged epithelial tissue which 
results in the formation of an entirely different ordei of cell for this segment 
of the nephron Such cells are invariably flattened which in turn increases 
the diameter of the tubule This increase in size of the tubular lumen is 
not due to the compression of a normal type of cell It is due to a change 
in the morphology of the cells which line the convoluted segment and which 
make their appearance as a process of lepair Such a statement can only 
be made by a study of biopsy material during the period of repair Under- 
standing of such cellular events can never be obtained solely by autopsy 
observation Death and the dead house eliminate the sequence of events 
as pathological life which finally expresses itself at the autopsy table In 
addition to the flatness of these newly-formed cells of an atypical order 
which appear in the convoluted tubules as a reaction to a seveie mjurjr in 
an animal of an appropriate age period, the cells usually possess large, deeply 
staining nuclei and show imperfect cell differentiation In other areas this 
segment of the nephron becomes lined by undifferentiated epithelial tissue 
in definite syncytial formation In these structures the nuclei are irregularly 
placed The origin of these atypical cells of repair is two-fold In con- 
voluted tubule segments the epithelium of which shows complete necrosis 
an attempt at repair, which has never been observed to be completed, may 
arise as a result of an ingrowth of cells from the descending limb of Henle’s 
oop mto the necrotic material which may remain in the convoluted segment 
„ US . U ^ mode of repair which reaches a state of completion is from the 
ce s o the com oluted segment which have not participated m such a degree 
mjurj as to make nuclear division and cytoplasm formation impossible 
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Such a iepan process does not take place uniformly throughout the damaged 
tubulai segment but occurs m isolated areas From such nests of regen- 
erating epithelium the tubule becomes lehned by a continuous epithelial layer 
either as a syncytium or as imperfectly differentiated, flattened, cell masses 
A repair with an epithelium of an embryonic type has developed in animals 
of this age penod following a sufficient degree of epithelial injury It 
would appear that the degree of injury inflicted to such specialized cells is of 
great importance A slight injury is insufficient to so change the constitu- 
tion of cells as to prevent them from instituting a normal type of cell repair 
With a severe injury to the same type of cell, especially if the injury takes 
place m an adult or senescent animal, an atypical form of cell appears as a 
repair process which has certain of the characteristics of embryonic tissue 
Such an atypical type of cell repair affords protection to this formerly sus- 
ceptible segment of the tubule as is shown by the fact that such cells aie 
resistant to uranium nitrate intoxications when this nephrotoxic agent is 
used m an amount m excess of that necessary to induce a severe necrosis of 
normal cells 13 An obseivation of a similar nature has been made when 
animals which have shown an acquired epithelial resistance to uranium are 
intoxicated by bichloride of meicury This poison selectively injures in a 
normal animal the epithelium of the convoluted tubules If the epithelium 
m this location of the tubule has changed its type as a result of a process of 
repair to an acute uranium injury, it has been found to have also acquired 
a resistance to bichloride of mercury During such periods of epithelial 
resistance to both uranium nitrate and bichloride of mercury these nephro- 
toxic substances can be demonstrated m the urine 14 

The experiments with uranium nitrate which have been briefly outlined 
indicate that a slight injury to the convoluted tubule cells from this sub- 
stance is followed by a repair process which results m the formation of a 
normal type of cell both m its general morphology and m its internal struc- 
ture Cells of this order have failed to manifest any resistance to secondary 
intoxications by uranium In other animals, especially those falling m an 
adult or senescent gioup, the use of this poison induces a severer type of 
tubular injury which is followed by a process of epithelial repair m which 
the cells are of an atypical type without specialization m their internal struc- 
ture and which have certain characteristics of embryonic tissue A repair 
of specialized, damaged epithelium by this order of cell imparts to the 
segment of the nephron in which it develops not only an acquired resistance 
to the nephrotoxic agent which induced the acute injury but to an injurious 
agent, bichloride of mercury, which specifically acts on that part of the 
tubule which has participated m the at) pical type of epithelial repair These 
experiments not only demonstrate an acquired resistance of the epithelial 
cells of repair to uranium and bichloride but in addition the observation is 
made that such cells are able to adapt themsehes to those chronic changes 
of a i ascular nature which develop m the kidne) as a delajed but essential 
part of the uranium injury and which, when taken m conjunction until the 
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epithelial changes, constitute a clnonic nephritis The atypical cells of 
epithelial lepair manifest three forms of lesistance a resistance to the sub- 
stance which provoked their foimation, a lesistance to another t}pe of cer- 
tainly acting chemical poison, bichloride of mercury, and finally to a severely 
altered renal environment established by changes of degeneration m the 


glomeruli 

In experiments on the kidney in which the higher animals ai e used, it is 
impossible to evaluate except by inference, which may be veiy misleading, 
the degree of function which should be ascribed to such intimately inter- 
related structui es as the glomeruli and the renal tubule Even when nephro- 
toxic substances are used which hav e a selective affinity for renal epithelium 
it becomes impossible to ascribe departures m renal function to such an 
injury Furthermore, when different types of epithelial lepair piocesses 
develop m such tissue which may 01 maj not have acquired a lesistance to 
injury, it also becomes impossible to know whethei or not such types of 
epithelium are of functional value. Such information is necessary in order 
to evaluate the significance of an epithelial repair If such an epithelium 
is of no functional value, this type of repair which imparts resistance is use- 
less to the organ m which it occuis and therefore to the organism as a whole 
On the other hand, if the lesistant type of epithelium, even though changed 
m its configuration and internal structure, possesses function of a normal 
type, then a tissue reaction has developed through a process of repair which 
enables organ survival as a functional entity and through such organ re- 
sistance a contribution is made to the survival of the individual 

In order to ascertain whether or not an organ, m which an atypical type 
of epithelial lepair had developed which imparted resistance, was associated 
with function of a normal order, the liver has been chosen for investigation 
on account of the lack of dependency m this organ of the function of its 
epithelium on any other structure In these experiments hepatic function 
has been estimated by determining the initial plasma concentration of phenol- 
tetrachloiphthalem and the rate with which the dye is removed from the 
plasma by the normal liver, the liver the seat of an acute injury from 
uranium nitrate, and at periods of repair when such processes had been 
effected by the formation of both normal and atypical types of epithelial 
cells This test gives little information m terms of relative quantitative 
i alues It indicates the development of gross injuries to liver epithelium 
and m addition its use is of sufficient value to determine whether or not 
an atypical type of epithelial lepair is of functional value and to a less extent 
tie degiee of function possessed by such a repair process 

In the experiments which aie to be reviewed, the same observation has 
een made in connection with the susceptibility of the normal liver to injury 
as ias been made for the kidney In general, regardless of the weight of 
ie animal and therefore the total amount of uranium received, this sub- 
ance in uccs less evidence of epithelial injury to the livers of young 
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animals than it does to those of adult animals and the usual senile animal 
in which no change in this tissue has developed as a part of the senile state 
An intoxication by uranium nitrate in the amount of 2 to 4 mg per 
kilogram of body weight is followed by an injury to the liver which consists 
m fatty infiltration of the epithelium, edema and cell vacuolation with scat- 
teied areas of necrosis A diffuse liver injury of such an order is usually 
indicated by a slight increase in the initial plasma concentration of phenol- 
tetrachlorphthalein and by some delay in its removal from the plasma An 
injury of such a degree is followed by a process of repair which results in 
the formation of a normal type of polygonal epithelial cell which is of 
normal functional value When such animals are reintoxicated by the same 
amount of uranium nitrate per kilogram, a secondary injury which may be 
of a severer nature than the initial injury develops and associated with it 
there is an increase above the normal value m the percentage concentration 
of phenoltetrachlorphthalem and a delay in the removal of the dye from the 
plasma The repair process which has been accomplished by the formation 
of a normal type of cell has no acquired resistance to a secondary intoxica- 
tion by this hepatotoxic substance In other animals intoxicated by the same 
amount of uranium nitrate per kilogram a severer type of hepatic injury 
develops This is more apt to occur m adult animals over six years of age 
This order of injury as shown by a study of biopsy material consists m a 
marked accumulation in the epithelium of stamable lipoid material, edema 
of the cells and a more diffuse though not complete state of necrosis than 
that which occurs in those animals of the former gioup which have been 
described With such a degree of epithelial injury the plasma concentra- 
tion of phenoltetrachlorphthalem reaches a high level and the rate of its 
removal is proportionately delayed A number of the animals with such a 
degree of hepatic injury fail to survive Those effecting a survival repair 
the liver by the formation of an epithelium which is essentially different in 
its morphology from the normal polyhedral type of cell Such a repair 
process originates m areas of severe liver damage characterized by a paitial 
necrosis in which islands of hepatic tissue persist which are insufficiently in- 
jured to prevent the development of a process of repair In such areas this 
process develops m a two- fold manner The injured and ill defined cellular 
masses may increase in size through nuclear division and cell cytoplasm 
formation and remain as a syncytial mass from which buds develop and 
cord-like, imperfectly differentiated, epithelial structures grow into the gen- 
eral area of necrosis In other locations there arise from injured epi- 
thelial tissue without the formation of a primary syncytial mass, cord-hke 
structures which invade areas of epithelial necrosis in an irregular manner, 
though usually tending to converge towards the central vein of the lobules 
This newly formed epithelium of repair is of a flattened type of cell struc- 
ture which either show s imperfect cell differentiation or persists m syncytial 
formation From such structures branching and budding of the epithelium 
may be observed with, not infrequently, bridges of nucleated epithelial 
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tissue connecting parallel cords of flattened liver cells Between such cords 
of cells or syiicytid. 3.1 e found greatly enlarged venous sinusoids 

The liver, the seat of such an abnoimal type of epithelial repan process, 
retains its ability to remove phenoltetrachlorphthalem from the plasma 
The initial plasma concentration of the d) e is greater than occurs m animals 
with a normal type of epithelial repair and the rate with which the dye is 
removed is prolonged When animals that have effected a repair to the 
liver by the formation of an atypical epithelium of this order are rein- 
toxicated with uranium nitrate in an amount 111 excess of that which induced 
a severe injury to normal hepatic epithelium, the abnormal type of cell is 
found to be resistant to this hepatotoxic agent as is shown by the failuie of 
the cells to become severely injured or necrotic and by the maintenance of 
hepatic function as indicated by the ability of such cells to remove phenol- 
tetrachlorphthalein from the plasma 

The reaction of the liver in terms of cell repair and acquired resistance 
is similar to that of the kidney as was indicated by such changes in the cells 
of the proximal convoluted tubule A slight injury to such epithelial 
tissues is followed by a normal type of cell repair which has no acquired 
resistance A severe injury prevents the normal type of repair process, 
the repair being accomplished by an atypical cell or by structures m syncytial 
formation which in the livei may be ascertained to be of functional value 

These observations would appear to have certain significant implications 
for they indicate that when an adult and diffeientiated tissue is so disturbed 
through injury that a normal type of cell repair becomes impossible, a repair 
process resulting in the formation of an embryonic type of tissue develops 
which not only acquires a resistance to injury' greater than differentiated 
tissue but retains to a certain degree its normal functional value Such an 
observation furthermore raises the question as to whether or not a sufficient 
degree of cellular injury can precipitate a type of cell repair which should be 
looked upon as a structural reversion of an ontogenetic order 

With the demonstration that following a uranium injury of a suf- 
ficient degree of seventy a type of epithelial repair would develop which 
afforded resistance from secondary injuries from the same poison, the ques- 
tion naturally arose as to whether or not such an acquired resistance was 
specific or whether it was effective for other chemical agents with a demon- 
strated toxicity for hepatic epithelium Many' j'ears ago it was shown by' 
Whipple and Sperry ' 10 that if a dog was starved for 24 hours and given 
chloioform by inhalation for one and one-half hours, there imanably' de- 
ve °P e d a necrosis of the hepatic lobules involving one-half to two-thirds of 
t leir area The follou'ing group of experiments have been conducted, with 
tie above observations in mind, in order to ascertain if an aty'pical type of 
epit ic lal repair induced 111 the liver by' a severe injury' from uranium would 
a or the In er protection against the certainly acting hepatotoxic agent, 
ciloroform when given to animals under the standard conditions as out- 
me y Wlupple and Sperry A group of young dogs were intoxicated 
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with 2 to 4 mg of uranium mtiate pei kilogram In such animals, as has 
been recorded, there develops a diffuse injury to the epithelium in which 
necrosis is not marked and which is chaiacterized by fatty infiltration, 
granular degeneration and edema of the cells There occurs a slight in- 
crease in the initial plasma concentration of phenoltetrachlorphthalem and 
usually some delay m the removal of the dye fiom the plasma An injury 
of such an order of severity in young animals or puppies is followed by the 
development of a repan process which restores the liver to its normal struc- 
ture The epithelial repair is by a polyhedral type of cell Such a process 
is completed within two weeks with a return of the liver to its noima! 
functional value When animals with this type of epithelial lepair are 
starved for 24 hours and given chloroform by inhalation for one and one- 
half hours, there occurs a necrosis associated with fatty degeneration of the 
inner one-third to two-thirds of the hepatic lobules The ability of the 
liver the seat of such an injury to remove phenoltetrachlorphthalem is 
definitely decreased 

When older animals are mtox cated by the same amount of uranium 
mtiate per kilogram or by an amount in excess of 4 mg per kilogram, there 
develops a severe and diffuse injury to the liver lobules m which epithelial 
necrosis is tlje most marked pathological characteristic The epithelial 
repair piocess when it occurs following such a degree of injury, results in 
the formation of the usual atypical, flattened cells or of an epithelium syn- 
cytial m structure The liver with this t)pe of completed repair may have 
a normal functional value as shown by the use of phenoltetrachlorphthalem 
When such animals are starved for 24 hours and given chloroform by in- 
halation for one and one-half hours, there fails to develop the characteristic 
central necrosis of the liver lobules A fixed cell tissue lesistance has 
been acquired on the part of atypical hepatic epithelium developing as a 
repair process to a severe injury from uranium nitrate, which has not only 
been shown by pievious experiments to have a resistance for uranium, but 
also by these experiments to an entirely different chem cal body, chloroform 
Such an observation might warrant the assumption foi the acquired re- 
sistance that the atypical cells of hepatic repair were unable to subject them- 
sehes to the action of chloroform in sufficient concentration to effect an 
injury Even if this were tiue, such cells should be considered resistant if 
they maintained hepatic function Such function is maintained by these 
cells as is indicated by their ability to regulate the plasma concentration of 
phenoltetrachlorphthalem and remove the dye from the plasma Two fac- 
tors apparently determine the degree of acquired resistance of such a type 
of repair process to chloroform the duration of the preliminary period of 
star\ation and either the concentration of chloroform in the liver or the 
length of time to which hepatic tissue is subjected to its action If animals 
which ha\e been starved for 24 hours and given chloroform for one and one- 
half hours with the demonstration of a complete hepatic resistance be later 
starved for 48 hours and given chloroform for three hours, a commencing 
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epithelial neciosis develops m the cells which have pieuously shown ie- 
si stance in the location m the lobule wheie it should develop, centrally, 
around the ceutial veins of the lobules An acquixed, fixed tissue cell re- 
sistance, like other foims of resistance, is lelative and not absolute x ‘ 

Extending over a period of 14 years, a large number of animals have 
been used m this laboratoiy m which the liver was either primarily the object 
of investigation or in which it was subjected to study in conjunction with 
other organs and tissues A rather large number of dogs have been ob- 
served which, on the basis of then age and certain associated physical de- 
fects, may be classified as senile animals Such animals have varied in age 
from eight years to fifteen years and four months Occurring m such a 
group of animals theie has been found, at autopsy or by the removal of 
biopsy material, 26 dogs in which the liver has shown a diffuse change m its 
type of epithelium The changes in these cells which have resulted m an 
altered structure of the liver resemble very closely those changes which may 
be induced experimentally b} subjecting the liver to a severe intoxication 
by uranium nitrate which results m the development of an atypical type of 
epithelial repair In these senile animals the epithelium shows very little 
evidence of cell differentiation but exists in the form of intensely staining 
syncytial cords, the irregularly placed nuclei of which are large in proportion 
to the surrounding cytoplasm and also stam deeply Such cords are uni- 
formly narrow and exhibit both branching and budding More rarely, such 
structures end blindly by bifurcating into two cords of nucleated cytoplasm 
Between such structures are to be found greatly enlarged venous sinusoids 
These coids of epithelium are bizarre in their arrangement and fail to con- 
verge with any regularity toward the central veins of the lobule When 
senile animals, that have been shown by a study of biopsy material to have 
an alteied epithelial structure of the type described, are starved for 24 hours 
and given chloroform by inhalation for one and one-half hours, there fails 
to develop any evidence of cytological injury to such altered epithelium 
The functional value of these cells, which may closely approach that of nor- 
mal hepatic epithelium, fads to show any change m the rate with which 
it disposes of phenoltetrachlorplithalem The cause for the formation of 
this atypical type of epithelium m the hveis of senile animals is unknown 
It has only been observed as a naturally acquired type of cell change in senile 
animals In such senile dogs, similarly to those dogs m which this form of 
epithelium appeared as a repair process secondary to a severe hepatic injury, 
tie embryonic, imperfectly differentiated, or clearly syncytial character of 
tie epithelium appears to impart to this tissue resistance, while at the same 
line it retains its functional value in so far as one test for hepatic function 
is concerned In the senile animals as was the case with the group of ani- 
ma s ormerly described, the resistance to chloroform is not of an absolute 
? aV5e If senile dogs which have shown resistance to chloroform as has 
een indicated above, be staned for a longei period and the duration of 
ie chlorofoim anesthesia be increased, there develops evidence of epithelial 
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injury around the cential veins of the lobules Usually from such a degiee 
of injury there is no change either m the initial plasma concentration of 
phenoltetrachlorphthalem or in the rate with which it is removed from the 
plasma 18 

The question very naturally arises as to whether or not such cell meta- 
plasias, which may be made to develop in the liver and the kidney as the 
lesult of injury and which may occur in the senile liver from some unknown 
cause and which show an acquit ed resistance, are permanent, or whether 
such cells may revert back to a normal type This question can only be 
answered for a group of animals m which the liver was severely injured by 
uranium nitrate with the formation dunng repair of an atypical epithelium 
At intervals after this type of cell was demonstrated to have appeared, 
histological studies of the liver were continued over several years by obtain- 
ing biopsy material which enabled any change in cell type to be observed 
During these years of observation the animals were eithei 1 emtoxicated by 
uranium 01 after a penod of starvation subjected to the action of chloro- 
form In this relatively small group of animals the observation has been 
made that after periods which vary from a few months to appi oximately 
two years, the atypical, flattened type of resistant cell and m aieas the syn- 
cytial structures show a reversion to a normal polyhedral type of cell The 
rate with which such changes in cell reversion take place appears to depend 
on the age of the animal, occurring more rapidly in young animals than m 
adult and senescent groups When animals which have shown such a 
partial reversion in cell type to or towards a normal order of polyhedral 
cell are starved and anesthetized with chloroform, such areas of cell re- 
version which are irregular in their distribution m the liver lobules give 
evidence of a loss in their acquired resistance in that changes of fatty degen- 
eration appear m such cells followed by partial or complete necrosis Three 
senile animals that have shown in the liver a change in epithelial type with 
an associated acquired resistance have been studied at intervals of three 
months over a period of eighteen months During this time no indication 
of a reversion of these atypical cells to a normal type of cell has been 
observed 10 

Summary 

A review of the experimental work which has been presented in this 
discussion may with caution allow' certain generalizations 

A sufficient degree of injury to specialized cells is usually followed by 
the formation of a functionally inactive tissue which though resistant to 
injury is of no value to organ function or the organism as a whole A 
survey of different types of experimental procedures which have been em- 
ployed m this investigation and which have extended over a period of 
y r ears would indicate that for two organs, the liver and the kidneyy a repair 
process may develop in their epithelial structure which is significant in that 
an altered, atypical type of cell is formed which is not only of functional 
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value but which is resistant to a changed organ environment m which 
it has to live and which is furthermore resistant to extianeous agents of a 
chemical character, certainly toxic for a normal type of cell At present 
we have no method of such selectivity m its application that it will deter- 
mine the functional value of resistant cells when they appeal in the kidney 
as a reaction of repair The function of such stiuctme is so intimately 
related to glomerular function that a separation in the functional value of 
the two tissues becomes impossible On the basis of experimental data, 
kidneys in which such an epithelial pi ocess has developed, associated with 
chronic glomerular damage, may have for months very slight interference 
m function and at the same time show a definite resistance to injury The 
processes of repair resulting in such an acquired cellulai resistance would 
appear to stabilize, for longer or shorter periods, renal function at a given 
pathological level of effectiveness and at the same time afford the kidney 
a certain degree of protection Such tissue reactions would therefore be 
looked upon not as essentially degenerative and m this sense of no value, 
but as leactions which preserve a certain degree of function and at the 
same time impart resistance 

The studies of injury and lepair which have been outlined m some 
detail for the liver on account of the structuie of this organ, permit an 
evaluation of the degree of function possessed by the liver when different 
types of epithelial repair develop These studies indicate that an abnormal 
type of epithelial cell may develop as a repair process, following a severe 
injury from uranium nitrate, which is not only lesistant to uranium when 
used m an amount m excess of that necessary to injure normal epithelium 
but that such cells are also resistant to an entirely different substance, 
chloroform This metaplastic epithelium of repair is of definite functional 
value and may even be of normal functional effectiveness as is shown by its 
ability to regulate the degree of concentration of phenoltetrachlorphthalem 
m the plasma and the rate with which this substance is removed from the 
plasma I he same type of statement may be made for the atypical epi- 
thelium which is found to occur naturally m the livers of certain senile 
animals It is realized that these observations concerning an acquired, 
fixed cell resistance which may follow tissue injury and which have been 
observed to occur in senile animals are of a superficial nature It is not 
m ei red that a mere change in cell form is responsible for such states of 
acquired resistance The assumption is made that associated with such 
c ranges m cell morphology, the finer, intracellular structure of such cells 
must re so changed and likely their chemical nature so modified that when 
W) are subjected to a toxic agent in sufficient concentration to injure nor- 
ma ce s, such atypical cells either remain entirely resistant or their re- 
sis ance is much greater than the normal order of cell which they have re- 
p acc m inference is strengthened by the fact that when resistant, 
i e ap astic cells revert to cells of normal configuration and acquire spe- 
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cialization m their internal structure, then ability to resist injury deci eases 
or is lost 

The atypical, flattened form of cell which has been described as offering 
in both the liver and the kidney lesistance, is usually dispensed with by the 
assumption that such cellular modifications are an expression of cell atrophy 
and therefore represent a retrogressive change tending towards imperfect 
function, a lack of resistance and, ultimately, to an arrest in function m 
oigan death Such a conception of the significance of the cell types undei 
consideration is entirely inadequate It becomes difficult to conceive of 
atrophy, as such a state is usually interpreted, as occuiring with new cell 
formation which is the case in the cell metaplasias under discussion 
Atrophy as cell retrogression and degeneration develops in fixed cells from 
a variety of causes usually having a nutritional basis or as a pressure effect, 
and is essentially concerned at first with a modification in the configuration 
of existing cells and does not include in such a process new cell formation 
Furthermore, the cell of atrophy is m general characterized by a definite 
diminution m function or the development of a functionless state, such states 
being associated with increased susceptibility to injury The type of fixed 
cell of repair which has been the subject of discussion may be of normal 
functional value and yet manifest a definite resistance to injurious agents 
Cells with such characteristics maintain life and should not be considered 
as primarily participating m a process which leads to organ dysfunction and 
death 

Of recent years, studies of the acquired resistance of tissues to injury 
have established certain facts which should be recorded in connection with 
the observations which have formed the basis for the present study In 
1927, Weller, 20 m his studies of the tolerance to lead as shown by the 
memngocerebral manifestations of acute and subacute lead poisoning, came 
to the conclusion that an actual, acquired tolerance to this metal developed 
m the guinea pig on the part of such tissues Very recently Sprunt, 21 in a 
study of “ Simple Atrophy of the Liver ” in human material, has observed 
the development of the same type of altered, metaplastic cell which has been 
described as occurring m the liver of dogs as a reaction of repair and in 
certain senile animals He states that “ although the conclusions drawn m 
this paper are based on an analogy between certain morphological changes in 
the human liver and those m the dog, it is believed that further study will 
show that these changes m man are, as they are in the dog, associated with a 
changed physiological response ” Observations of a somewhat similar na- 
ture on the acquired resistance of fixed tissue cells to injury have been 
made by Hunter 22 who was able to induce in rabbits a resistance to bi- 
chloride of mercury following an injury from this substance which resulted 
in the development of an atypical repair process to the tubular epithelium of 
the kidnej and by Smyth, Smyth and Carpenter 23 who obser\ed an acquired 
resistance on the part of hepatic epithelium to carbon tetrachloride when 
used for purposes of secondary intoxication Prior to the obser\ation of 
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Huntei on the acquired lcsistancc of lcnal epithelium to bichlonde of mci- 
cuiy, Havill, Lichty, Tayloi and Whipple,- 1 m a study of the disposition of 
hemoglobin by the dog kidney, obscivcd in ceitain of then animals that 
had been given hemoglobin close to the renal thicshold value with the ac- 
cumulation of pigment gianules in the epithelial cells of the convoluted 
tubules that such dogs would toleiate the nouual minimal lethal dose of 
bichlonde of meicury with little if any evidence of injury to the tubular epi- 
thelium Vciy lecently Olilsky, Sabin and Cox have observed that young 
mice aie moie susceptible than oklei ones to a nasal inoculation by a specific 
virus and fuitheimoic that this dificrence was not due to the presence of 
antibodies m the oldei mice as such animals were not immune to mtraceie- 
bral inoculation The point of lesistance or blockage to the invasion of the 


viius would theiefoie appeal to be in the nasal mucous membrane of mice 
of different age periods In a latei papei b) Sabin and Olitsky, -0 observa- 
tions of the above Older have been continued and amplified They con- 
clude in pait that “the resistance of old mice to peripheral inoculations of 
vesiculai stomatitis vnus appears to be the icsult of (a) changes produced 
by age not in the whole animal but in cei tain specific, isolated structui es, 
and (b) the special mode of dissemination of pci lphei ally injected virus” 
From this veiy brief review of work which has been accomplished on 
localized cell lesistance it would appear that such a slate may express itself 
when a variety of agencies aie employed in an attempt to injure tissues 
The studies of an acquired fixed cell tissue resistance developing as a 


process of cell metaplasia secondary to tissue mjuiy which have been dis- 
cussed as emanating fiom this laboratory along with other observations of 
a confirmatory nature, would indicate that changes in the morphology of 
fixed tissue cells, with an assumed change m their chemical constitution, 
P ay a significant part in certain types of tissue resistance The association 
0 ^ ie a S e factor m the development of such a resistance is important, not 
on y m prolonging through cell resistance the state of senescence but also m 
teims of the influence which fixed cells at different age periods may exert 
on tie development of certain infectious diseases, both as a local tissue 
reaction and as more generalized invasions of the tissues of the host 
ina ^ 11S ^Pe of acquned resistance on the part of cells following injury 
may aid m filling m certain gaps m our understanding of tissue resistance 
an acquired immunity which can not be satisfactorily explained either on a 
nimoral (antibody) basis or in terms of the activity of wandering cells 
c fl CSe f* Uc ^ les as a whole impress one with the lack of fixity on the part of 
ce^s w nch aie supposed to be static and fixed, at least m their morphology 
tion" SU ^ Cst change m configuration and, likely, in chemical constitu- 
clian a ' C Csscn ^ la ^ characteristics of cell life and, furthermore, that such 
r j 1Tla y not only be dependent upon injury and a tissue reaction of 
m K ’t may fie due to the aging process expiessmg itself cytologically 
gan i e as well as in the oigamsm as a whole 
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PROGNOSIS AND TREATMENT OF ERYSIPELAS « 


By John A Toomey, M D , F A C P , Lakezvood, Ohio 


Mortality statistics are the only sources of factual mfoimation not 
affected by the personal equation 

From 1912 to 1933, Hoyne m Chicago had a mortality rate of 12 47 
per cent in 5,666 cases of erysipelas, fiom 1929 to 1933, it was 13 4 per 
cent m 1,193 cases From 1927 to 1931, Gordon and Young 1 m Detroit 
had 1,156 cases with a mortality rate of 9 5 per cent In Bellevue Hospi- 
tal, m New York City, from 1904 to 1937, theie weie 15,277 cases with a 
mortality rate of 10 1 per cent 2 Symmeis 2 stated that in 3,311 cases ad- 
mitted to the same institution in subsequent yeais and treated with anti- 
toxin, the mortality rate was lowered to 7 1 per cent 

A curve of the total number of deaths from eiysipelas in the registered 
areas of continental United States 3 for 10 years (1925 to 1934, inclusive) 
is shown in chart 1 Antitoxin was introduced m 1926 There was a 

ERYSIPELAS MORTALITY- SEX AND COLOR- UNITED STATES 10 YEARS 
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sharp rise in total mortality for the white lace m 1928 and 1929 with a 
drop in 1930 and 1931, and a comparatively level period for the next two 
years The mortality for the Negro race was %o that of the morbidity 
rate, although their population was nearly Via that of the white race There 
was' a rise in their total mortality in 1928 with a sustained high level in total 
cases to 1931, followed by a drop and a gradual rise again in 1933 and 1934 
It can be seen from chart 1 that less women die than men, both among 
the white and black races The difference, although definite, is not extra- 
ordinary and might even be less apparent -were the total morbidity known 
as well as the total mortality 


ERYSIPELAS MORTALITY ~ TOTAL AGE DISTRIBUTION FOR 10 YEARS 



When statistics for the five years from 1925 to 1929 obtained from the 
department of Commerce are examined, it is found that m the United 
states 3,654 deaths, or over 28 per cent of the total mortality from ery- 
sipelas during these years, occurred during the first year of life Five thou- 
sand sei en hundred and eighty-three deaths, or over 45 per cent of the total 
mortality, occurred in patients over 50 years of age In short, 73 per cent 

in ,rn , aths occurred m the extremes of life Between the ages of 
, ™ ^ ere Avere 2 »690 deaths, or 21 per cent of total deaths It may 

, nC l ? ^ 4 lat general mortality rates even without benefit of compara- 

lwe ™™ d,t} r * tes confirm the impression that the mortality for adults be- 
tween the ages of one and 50 y ears is comparatively low 
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Conclusions cannot be drawn from statistics obtained from hospital 
case records unless the hospital’s morbidity and mortality rates are compared 
with the total morbidity and mortality rates of the community m which the 
hospital is located Such statistics were available for certain years , curves 
representing the total morbidity for 10 years (1925 to 1934, inclusive) have 
been drawn for the nation, the City of Cleveland, and Cleveland City Hos- 
pital (chart 2) The lines of the three curves tend to be roughly parallel 

In chart 2, attention should be called to the height of the lines repre- 
senting deaths in infancy Objection may be made, and rightly so, to the 
sharp rise in the curve as representative of the older age groups, i e from 
50 to 100 years The reason for this is because ages from 50 to 100 years 
were grouped together 

When the older age groups for the City of Cleveland and Cleveland 
City Hospital are split up as in chart 3, and the total deaths after the fifth 
year of life are grouped m five year periods, the curves for the later years 
rise, but are not so precipitous Charts 2 and 3 show that age is a pre- 
disposing factor only m infancy It is not clear that age m itself has any- 
thing to do with a total increase in deaths m later years In fact, it is easy 
to show that it is not age itself, but conditions coincident with the aging 
process m human beings which predispose these individuals to a higher 
mortality 

These facts become even more obvious when a chart is made to show 
percentage mortality per 100,000 by age groups for Cleveland and Con- 
tinental United States (chart 4) 

A most informative graph was drawn from data secured on the ery- 
sipelas mortality rate per 100,000 for Continental United States (chart 5) 
The figures quoted by Birkhaug 4 are used for the years 1906 to 1927, in- 
clusive Computations for the succeeding years 1928 to 1934 are made 
by using estimated population figures Even allowing for gross errors, it 
will be noted that the total mortality rate per 100,000 has been falling even 
before the introduction of recent therapies — a greater fall before 1927 than 
afterwards The figures for the yearly fall are not known, but roughly 
the curve would seem to have a gradual downward trend, reaching an even 
low m 1932 

General averages give erroneous impressions and inaccurate conclusions 
may be drawn when only the total death rates are examined A curve of 
per cent mortality of age groups and total number of cases in each group 
for the City of Cleveland for the years 1925 to 1929 inclusive has been 
drawn m chart 6 The mortality rate for infants under one year was 49 4 
per cent , between one and two years. 111 per cent , between two and three 
\ ears, 6 6 per cent , between three and four years, 5 8 per cent, and between 
four and fhe years, 7 1 per cent For the entire group from one to five 
years of age, it -was 27 1 per cent It can be seen that a sharp drop in per- 
centage mortality occurs in the groups between 5 and 30 years of age, for 
although there were 236 cases there v ere only eight deaths, a mortality 
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rate of 3 3 pei cent Percentage mortality rises maikedly foi the oldei 
age groups Few patients between the ages of 5 and 30 years die of ery- 
sipelas It is evident that if the advantages for recovery that age seems to 
confer aie iguoied, and the treated cases are consideied as a whole, statistics 
become meaningless It might be stated as an axiom that as a rule a noi mal 
healthy young adult who contracts erysipelas always recovers 

Referring again to the statistics of Cleveland for the years 1925 to 1929, 
inclusive, it will be found that the mortality rate in infants under one \ear of 
age with reference to case incidence was 49 4 per cent, but the mortality rate 
of this group with reference to the total number of deaths was only 19 5 
per cent The case mortality late of the age group, 5 to 49 years inclusive, 
was 9 7 per cent, but 314 per cent of the cases that died were in this group 
The same is true of the old age group (from 50 to 100 years of age) the 
mortality rate was 19 8 per cent of the cases in that age group, although 
this represented 44 7 per cent of the total number of cases which died m this 
series 

For the first five jears of life, the number of deaths is approximately 
the same m both males and females of the black and white l aces The fact 
that males m later life are more liable to contract erysipelas than females is 
pi obably due to increased chances of exposure and irritation The average 
mortality rate m these years w f as 26 9 per cent for white males, 28 per cent 
for white females, 41 per cent for Negro males and 25 per cent for Negro 
females The 41 per cent for Negro males is comparatively high but this 
percentage difference was more apparent than real, it was not significant 
since the number of cases m this group was so few' that a few cases one way 
or another would make a marked change m the percentage i ate 

In chart 7, curies for the total deaths and cases, and the percentage 
mortality are draivn It shows clearly the chances of survival m the various 
age groups 

In chart 8, the morbidity curves for five years and the total mortality 
for 10 years for the City of Cleveland are drawn, while the morbidity and 
mortality rates are drawn for the Cleveland City Hospital for a 10 yeai 
period The most important information gamed from this chart is that 
the mortality of the hospital treated cases has remained about the same from 
1932 to 1937, inclusive, although there w r as a drop m the total mortality for 
tne hospital and the City of Cleveland m 1934 It showed also that the 
hospital has m some of the later years treated most of the cases that died m 
die community 1 he total number of deaths has dropped m the city since 
30, but the total number of hospital deaths has been rising since 1932 
An increase m the hospital mortality rate means little if the total mortality 
rate of the community does not rise also 

Erjsipelas may be the coup de gtace that ends a long battle against 
some unrelated infection or degenerative organic condition, or merely an 
infectious episode experienced and recovered from long prioi to the ultimate 
e or existence If to these possibilities are added the fact that the 
morta ity and morbidity rates raij for different seasons of the jear and 
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for different } ears as well, and that the eiysipelas may be caused by organ- 
isms other than the streptococci (pneumococcus, B colx, B typhosus, sta- 
phylococci, etc ), then it can be seen how difficult it sometimes becomes to 
draw conclusions about therapeutic procedures from statistics 

Why do people che fiom this disease? When the records of the patients 
who died at Cleveland City Hospital during the period from 1925 to 1937, 
inclusive are studied, it is found that those who died were (1) infants 
under one year of age, especially those with vulval or abdominal eiysipelas 
(Group I), (2) patients over 50 )ears of age (Group II) , (3) patients 
with pulmonary disease, such as tuberculosis, bronchopneumonia and lobar 
pneumonia (Group III) , (4) patients with chronic organic disease such 
as chronic myocarditis, \alvuhtis or arteriosclerotic disease (Group IV), 
(5) patients with concomitant acute infections such as influenza and othei 
infectious or contagious diseases (Group V ) , (6) patients who had a 
set ere debilitating illness immediatel) before the attack of erjsipelas 
(Group VI) , (7) patients with acute or chronic alcoholism (Group VII) , 
(8) patients who had suffered some injur) (Group VIII) Not all pa- 
tients m these groups died, but all of the patients who died belonged to one 
of these groups Only two patients died simply from er)sipelas They 
were both obese women with questionable pulmonary mvohement Those 
who were not m these categories lecovered, regardless of how many attacks 
of erysipelas the) had had, or how often the lesions had spread, or what 
kind of therapy was used Thus, when good results are considered, those 
cases that fall outside the categories mentioned should be excluded 


Group I 

Infants under One Year of Age 
34 of 218 deaths (1925 to 1937, inclusive) 
Cleveland City Hospital 


Anemia, secondary 
Bronchopneumonia 
Cellulitis 
Fracture, skull 
Malnutrition 
Mastoiditis, bilateral 
Meningitis 
Nephritis, acute 


Otitis media, suppurative 

Osteomyelitis 

Peritonitis 

Prematurity 

Sepsis 

Septicemia 

Syphilis, congenital 

Thrombosis, sinus 

Group II 


Patients over 50 Years of Age with Complications 
80 of 218 deaths (1925 to 1937, inclusive) 


Abscess, lung 
Abscesses, multiple 
Aneurvsm 
Arteriosclerosis 
generalized 
Arthritis 
Ascites 
Asthma 

Bronchopneumonia 
Carcinoma 
Cirrhosis, liver 
Dementia, senile 
Diabetes 
Edema, lungs 


Cleveland City Hospital 

Emphysema 

Furunculosis 

Gangrene 

Heart disease, passive 
congestive 

Hemorrhage, cerebral 
Hypertension 
Hypertrophy, prostate 
Infarct, lung 
Insufficiency, myocardial 
Jaundice, toxic 
L} mphangitis 
Myocarditis 
Nephritis, acute 


Nephritis, chronic 
Panophthalmitis 
Paralysis agitans 
Paresis, general 
Pericarditis, adhesive, 
chronic 

Psychosis, Korsakoff’s 
Sclerosis, coronary 
Septicemia 
Syphilis, tertiarx 
Tuberculosis, kidney 
Ulcer, duodenal 
Uremia 

Valvulitis, cardiac 
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Group III 

Patients from 1 to 50 Years of Age (Mostly over 30 Years) 

37 of 218 deaths (1925 to 1937, inclusive) 

Cleveland City Hospital 

Pulmonary Tuberculosis (4), Bronchopneumonia and Lobar Pneumonia (33) 


Group IV 

Patients from 1 to 50 Years of Age with Chronic Diseases 
15 of 218 deaths (1925 to 1937, inclusive) 

Cleveland City Hospital 

Anemia, secondarv Pericarditis, adhesive and pleurisv, 

Diabetes chronic with pneumothorax 

Elephantiasis Osteomyelitis 

Heart disease, rheumatic (5) Silicosis 

Hepatitis, toxic Stricture, urethral 

Nephritis, chronic Ulcer, peptic and vascular disease, 

diffuse 


Group V 

Individuals from 1 to 50 Years of Age with Other Acute Infections or Conditions 
35 of 218 deaths (1925 to 1937, inclusive) 

Cleveland Citv Hospital 


Abscess, brain 
Abscesses, multiple 
Agranulocytosis 
Arthritis, septic 
Cellulitis 
Cystitis 
Dysentery 
Empyema 

Fistula, pulmonary, post traumatic 
Gas bacillus infection 
Glossitis, acute 
Influenza 


Lymphadenitis, suppurative 

Mastoiditis 

Meningitis 

Osteomvelitis 

Peritonitis 

Pertussis 

Pvelitis 

Retention, acute urinary 
Rubeola 

Scarlet fever previous to erysipelas (3) 

Septicemia 

Serum sickness 


Group VI 

Cases up to 50 Years of Age with Previous Severe Infections 
4 of 218 deaths (1925 to 1937, inclusive) 

Cleveland City Hospital 


Abscess, peritonsillar with streptococcus sore throat, influenza, pertussis, pneumonia 

Group VII 

Adults up to 50 Years of Age with Delirium Tremens 
6 of 218 deaths (1925 to 1937, inclusive) 

Cleveland City Hospital 

One case developed a ps\ chosis, escaped from the hospital, returned and died as a result of 
exposure He also had serum sickness 

Group VIII 

Cases w ith Ery sipelas Secondary to an Accident 
4 of 218 deaths (1925 to 1937, inclusive) 

Cleveland City Hospital 


The tjpes and kinds of complications are listed Specific forms of 
treatment might be instituted because of the erysipelas m the infants 
(Group I) and m individuals ruth pulmonary and acute infections (Groups 
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III and V), and some deciease in mortality might be expected A close 
study of the complications m othei groups, howei er, makes us realize that 
they themselves may have created conditions very difficult to overcome 
Most cases of erysipelas have a history of a previous acute or chronic upper 
respiratory infection immediately preceding the erysipelas, or a previous 
localized infection which has been irritated The pneumonia which may 
develop often did not need the er> sipelas to start it, being already present, 
and the erysipelas merely speeded up the exit 

Thus, m order to make a prognosis, one needs the information obtained 
fiom a history that lias been carefully taken and a physical examination 
that has been meticulously performed 

Part II Treatment 

The value of an) lemedy for eiysipelas should be gauged by its ability 
to save the patients w ho fall in those groups who usually die , the other pa- 
tients get better anyway 

Prior to 1926, the treatment of this disease was anything but specific 
Most endeavors were directed toward making the patient comfortable and 
watching for complications In May 1926, Birkhaug 5 introduced ery- 
sipelas antitoxin Various reports appeared It was claimed that with 
the use of antitoxin the general appearance of the patient became better, the 
temperature and pulse rate dropped, the length of time the patient was ill 
was decreased, there were no extensions, the toxicity definitely diminished 
within from 12 to 18 hours after injections, there was a rapid disappearance 
or fading of the lesion and absoiption of the pitting edema, and that the 
mortality rate was decreased It is very difficult to evaluate statistics, hut 
it should be easy to duplicate these experiences 

My report on therapy is only preliminary, but sufficiently complete to 
enable me to state that our patients have not responded m like manner 
Cases of uncomplicated erysipelas that have meiely a localized lesion with- 
out extensions are ill from about 2 to 14 days The average is about seven 
days The majority of our cases and the controls m our series that re- 
covered began to show improvement between the fifth and eighth da)s 
Unless some complications arise, it is unusual for the patient to be acutely 
ill longer than for this length of time When spreads occur, it may take 
as long for the new lesion to clear up as did the original one Many cases 
are not sick for even five or eight days 

In a study of 115 cases, McCann G concluded that antitoxin had no effect 
on the duration of fever and that the average sta) m the hospital was not 
ess in Ins serum treated group He felt that a true objective examination 
or comparisons could only be made by studying the temperature charts 
Thus far. ve ha\e treated 520 cases between 1929 and 1938 with ery- 
sipe as antitoxin and have had 1 313 untreated control cases — 755 from 
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1922 to 1929 and 558 fiom 1929 to 1938 Our cases have been treated 
with antitoxins purchased from various biological laboratoi ies 

Set urn sickness has occurred in a little more than 9 per cent of the cases 
More than one dose of antitoxin was giv en to 239 patients as thei e was no 
clinical improvement after the intramuscular injection of one ampoule of 
antitoxin Fifty-eight per cent of the total number of treated cases had 
extensions The total mortality rate was 13 plus per cent Thuly-five 
per cent of the untreated cases had extensions, and the mortality rate was 
15 5 per cent Infants seemed to derive some benefit from the use of anti- 
toxin, as the mortality rate was decreased, confirming the results of Eley 7 
and Blackfan 8 In adults, however, the use of antitoxin did not lessen the 
number of hospital dajs It did not cause an immediate decrease in the 
tcmperatuie cuive or pulse rate, and m my experience, did not prevent the 
spread of the lesions of erysipelas 

The benefits that result from the use of newly discovered therapies are 
sometimes so obvious that conti ol cases seem unnecessary This is not true 
of erysipelas antitoxin It was true, however, of diphtheria antitoxin when 
it was first intioduced From our expenence with sulfanilamide m the 
tieatment of erysipelas, it is believed that it is also tiue of this drug 

Approximately 50 cases w ere treated experimentally w ith antitoxin and 
various amounts of Prontjlm (sulfanilamide) before we finally came to 
treat erysipelas with this drug alone All cases, save those with hepatitis, 
mcieasmgly severe nephritis oi sensitivity to sulfanilamide aie now bung 
treated m the following way The dose for the first 24 hours is computed 
on the basis of 1 gram of sulfanilamide pei pound body weight One half 
of the total dose is given at once and the other half is given m divided doses 
over the first 24 hour period Each succeeding day, until the drug is dis- 
continued, the patient is given 3 /> gram per pound body weight All but 
two patients have received this drug by mouth, and infants and patients m 
delirium are given it by stomach tube Two patients were injected with 
the diug subcutaneously When the drug was injected subcutaneously, 75 
grains (5 grams) were added to 625 c c of saline, and the whole given as 
an infusion All such doses are modifications of those suggested by Long 
and Bliss 0 Raiely need this diug be given for more than four da) s unless 
there are local abscesses in addition to the eivsipelas Blood counts and 
hemoglobin estimations must be done daily and as soon as 400 grains have 
been given, the patient should be carefully reexamined 

With antitoxin the results were questionable save m the infant group 
With sulfanilamide, thej seem definite Seventv-two of 76 cases thus 
treated with the latter have recovered and 3 have died a mortality rate of 
4 per cent One of the cases that died was a 58 jear old arteriosclerotic 
male who had been cured of ervsipelas with sulfanilamide had gone home 
against our advice and returned later with a recurrent attack, glomerular 

* Furnished In the \\ mthrop Chemical Co 
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nephritis and bionchopneumonia, another was a 70 yeai old male with 
arteriosclei otic heart disease and chronic pulmonaiy emphysema who died 
a few houis after admission, the third was a 35 yeai old male, with a 
gonococcal strictuie of the urethia, a urethial fistula, exti avasation of urine, 
cellulitis of the scrotum, pyelonephritis, hydronephrosis, uienua and syphilis, 
who died the day after admission A 49 yeai old female with diffuse cellu- 
litis of the leg, multiple abscesses, syphilis and toxic hepatitis was treated 
with one dose of sulfanilamide before the hepatitis was discovered She 
died, but was not included m the treated series 

With the use of sulfanilamide, the lesions of erysipelas become dusky 
red and purplish within the first 12 to 24 houis and disappear completely 
within 4 to 10 days The inflammatory reaction is likewise gone and the 
patient is subjectively 7 better within 12 to 24 hours No patient has had 
massive local desquamation following this treatment The tempeiature 
comes down m a few day r s and usually by lysis Only two of the cases 
had a spread of the lesion However, there was only 7 one spiead in each 
instance and a very slight one 

If our experience is the general experience, sulfanilamide will become 
the drug of choice in the treatment of erysipelas In cases of hepatitis or 
sensitn lty to sulfanilamide, antitoxin may be ti led on the basis that it can’t 
do much harm and it might do some good 

An effort should be made to tieat cases early, especially those cases m 
Groups I, III and V 
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THE PROBLEM OF THE DEVELOPMENT OF 
HYPERSENSITIVENESS' IN MAN 1 

By Frank A Simon, M D , Louisville, Kentucky 

From the standpoint of their development the seveial types of hyper- 
sensitiveness may be divided into two groups Those in the first gioup aie 
characterized by the fact that, m a gi\en animal species, all individuals that 
are adequately exposed to a suitable allergen become sensitized These 
types of hypersensitiveness, therefore, may be reproduced at will In this 
gioup there are (A) the hypersensitiveness of infections, such as tubeicu- 
losis, pneumococcus infections, trichophyton infection, etc (B) The hyper- 
sensitiveness which follows the pai enteral injection of foreign substances, 
such as foreign blood serums (anaphylactic hypersensitiveness) (C) Con- 
tact eczema of the type which can be reproduced at will in laboratoiy animals 
01 man 

In the second group the sensitivities are characterized by the fact that 
only a small percentage of exposed individuals become sensitized even though 
the exposure be very gi eat and even repeated many times They cannot be 
reproduced at will because the physiological conditions necessary for their 
establishment are unknown They usually result from natural exposures 
— the allergen gaming entrance through the mucous membrane of the res- 
piratoiy tiact, the alimentary tract or through the skin Occasionally, but 
not often, they follow parenteral injection, under these circumstances then 
occurrence is purely accidental, for pre\ious injections of the same substance 
m the same individual and injections of the same substance in other indi- 
viduals of the same species m many instances fail to sensitize It is im- 
portant to recognize that, in a given individual, repeated massive exposure 
may be entirely without effect whereas a subsequent exposure to the same 
substance, under external conditions which seem to be the same as before, 
may result in a very high degree of hypersensitiveness Up to the present 
time these second types of hypersensitiveness have been observed only m 
man This observation of their occurrence only in man may be the result 
of some peculiar human characteristic which is lacking m other animal 
species or, what is more probable, it maj be due to our inadequate stud} of 
the other animal species In this group there are (A) Atopic hypersenst- 
ti\ eness, which is characterized clinicall) b> the conditions known as hav 
fever, asthma, atopic eczema, etc (B) A condition closel} related to atopic 
h} persensitn eness which occasionally follows the parenteral injection of 
such substances as insulin, pituitary extiact, milk, horse serum, etc ( C ) 
Contact eczema from such substances as nickel compounds, d\es, formalde- 

* Received for publication August 7 1937 
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hyde, ragweed pollen oil, etc , which cannot he pioduced consistently experi- 
mentally 

The classification of certain allergic conditions according to these criteria 
may seem to be somewhat difficult For example, it is reported that mon- 
keys and most human beings may be sensitized to poison ivy *• 2 Practically 
all noimal guinea pigs may be sensitized to poison ivy 3 Apparently this 
condition would be placed in group 1 The high degree of hypersensitive- 
ness to poison ivy often seen clinically probably cannot be reproduced at will 
and hence (if this is true) would be placed in group 2 Most cases of 
hypersensitiveness to horse serum m man are relatively slight, can be repro- 
duced at will and occur in all or nearly all injected individuals, hence they 
fall into group 1 The larely observed, high degree of hypersensitiveness 
to horse serum m man, however, falls definitely into group 2 The type 
of hypersensitiveness found m serum sickness is placed definitely m group 
1 even though serum sickness (the clinical expression of this hypersensitive- 
ness) does not occur m a very large proportion of the cases This is prob- 
ably a special condition resulting from the injection of laige amounts of 
serum 

Let us consider separately the development of these two groups of hypei- 
sensitiveness 

1 Sensitivities Which May Be Induced with Regulanty by Evposw e 
to Alleigens The hypersensitiveness which occurs m the infectious dis- 
eases (the increased sensitivity, increased response to the infectious agent) 
is apparently an expression of an immune process The analogy between 
this response to the infectious agent in disease and the response to other 
parenterally introduced foreign proteins of non-mfectious origin was called 
to our attention by Von Pirquet 4 There is indeed a remarkable similarity 
between serum sickness and an infectious disease In both cases there is a 
foreign agent introduced into the body from without, an incubation period, 
general malaise, aching pains in the joints, fever, a cutaneous eruption, con- 
valescence and recovery In the case of an infectious disease the infectious 
agent may produce, m addition to non-toxic antigens, substances which 
are primarily toxic, the agent may localize m and injure or destroy certain 
organs or tissues and m other ways complicate the picture, so that recovery 
does not always occur The infectious agent lives and reproduces m the 
body and actively manufactures antigen in the body In serum sickness 
the amount of antigen is limited to that which is introduced into the body 
from without 

There is also an analogy m the histological appearance of the lesions of 
ceitam infectious diseases and those produced in guinea pigs by the mtra- 
dermal injection of second doses of human blood serum or turtle egg or 
even by the first injections of these substances at the time of the “ flare ” s 

The influence of a tuberculous lesion m increasing the hypersensitiveness 
to such substances as horse serum and egg white also suggests a relationship 
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between infectious diseases and hypersensitiveness to foreign substances of 
non-mf ectious origin c 

In many pathogenic microorganisms cxotoxms have not been found 
The lesions and symptoms which result from infections with these organisms 
may be due, partially, to the ability of these organisms to live and reproduce 
m the body and manufacture non-toxic antigens to which the body becomes 
sensitized and which are thereby rendered injurious These antigens may 
be primarily no more injurious than horse serum or egg white Imagine, 
for example, an organism capable of living and reproducing and manu- 
facturing horse serum m the human body and incapable of elaborating any- 
thing else An infection with such an organism might result m a disease 
resembling serum sickness which might be more prolonged or more severe 
because of the continued supply of the antigen produced in the body 

The most plausible explanation for the existence of the hypersensitive- 
ness which regularly follows the injection of foreign antigenic substances 
into the body of man or other animal species, is the similarity m chemical 
composition of these antigens and those of infectious microorganisms The 
body is simply unable to distinguish between the antigens of infectious 
microorganisms and those of certain animals and plants which are not 
parasites The differences which exist between hypersensitiveness of the 
anaphylactic type and that of infectious diseases in general and the differ- 
ences which exist among vanous infectious diseases may be explained on 
the basis of differences in chemical composition, localization, or physical 
state of antigens, presence and nature of toxins, varying ability of the in- 
fectious agent to live and reproduce in the body, localization in, injury to, 
01 destruction of essential organs with resulting alteration m physiology, etc 

2 Sensitivities IV Inch Have iVot Been Induced with Regidanty by Ex- 
posal e to Allergen'; In passing to a consideiation of the second types of 
hypersensitiveness described above, namely those types which cannot be 
mduced at will, it is unfortunately necessary to continue to indulge m hypo- 
theses A consideration of these hypotheses together with some experi- 
mental evidence having a bearing upon them really constitute the chief pur- 
pose of this presentation First we shall discuss atopic hypersensitiveness, 
by which v\ e mean a type of increased reaction to a specific foreign substance 
characterized by the influence of an hereditary factor in its establishment, a 
characteristic local vascular response m a shock tissue known clinically as 
hay fever, asthma, atopic eczema, etc , and by the frequent but not in- 
variable occurrence of a certain type of antibody m the blood known as 
atopic reagm Other characteristics may be found in the following com- 
parison, for which we arc indebted to a great extent to Coca 7 

An vpiiv lactic IIa pcrsexsjtiyeness \xd Atopic IIypersensitiveness 

Compared 

Similarities In both types there is a capacity to react with increased 
intensity to a specific foreign substance This capacity is established by 
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previous contact with that substance (in atopic hypei sensitiveness this latter 
statement is probable rather than certain) 7 The reaction is elicited by sub- 
sequent contact with the same substance Antibodies are frequently piesent 
m the blood in both types Skin tests may be obtained and shock induced 
by injections of the specific allergen 

Differences Anaphylactic hypersensitiveness may be induced at will m 
various animal species including man by parenteral injection (or other con- 
tact) with certain foreign substances Atopic hypersensitiveness cannot be 
thus induced but develops undei ceitam natuial conditions which have not 
been identified It is definitely known, howe\ er, as a result of statistics 
and of overwhelming clinical evidence, that heredity plays an impoitant 
role m its development Atopic hypersensitiveness has been observed, thus 
far, only m man The anaph) lactic type of hypersensitiveness occurs m all, 
or nearly all, individuals exposed to suitable antigens while the atopic type 
occurs m only a small percentage of those exposed 

In any one animal species the symptoms and localization of the pathology 
of anaphylactic shock are quahtatn ely the same in all individuals of that 
species, 1 e the shock organ is constant In atopic hypersensitiveness, on 
the other hand, this localization of symptoms and pathology (shock organ) 
is variable, thus we have localization m the nose, bronchioles, skm, etc (hay 
fever, asthma, eczema, etc ) 

Atopic hypersensitiveness (in man) is usually of much higher degree 
than anaphylactic hypersensitiveness in man 

There are important differences in the antibodies Anaphylactic anti- 
bodies give precipitin and complement fixation reactions, are readily trans- 
ferred to such laboratory animals as rabbits and guinea pigs but not readily 
transferred to the human skin locally, and are more resistant to heat 
Atopic antibodies (reagms), on the other hand, do not give precipitin reac- 
tions, gne only an unstable complement fixation with a large prezone, are 
not readily transferred to laboratory animals but may easily be transferred 
to the human skin locall) , and are less resistant to heat 7 

In consideration of these similarities and differences there are two pos- 
sible attitudes which may be taken toward atopic hypersensitiveness The 
fiist, emphasizing the differences, is that it is something radically different 
from the anaph) lactic type, not related m an) nay at all, that the sinnlarit) 
suggested by name (hypersensitiveness, allergy) is an unfortunate mistake 
1 he second view , emphasizing the similarities, is that the two conditions are 
essentially similar and closely related, the exact relationship, being unknown, 
need not be specified 

For the puipose of experimentation, I made the assumption that the two 
conditions are related in some way and planned experiments to throrv light 
upon this relationship, should it exist 

Tv-0 possible relationships suggested themselves First, that atopic 
li) persensitn eness represents an anomalous development of the anaphylactic 
form dependent upon certain conditions of exposure to allergens and upon 
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hereditary predisposition , that it represents perhaps an over-developed or an 
under-developed form of the anaphylactic type This idea has been ex- 
pressed by Rackemann as a “ disturbance of the immune mechanism ” 8 
In order to investigate this hypothetical disturbance Rackemann, et al com- 
pared the typhoid agglutinin response of asthmatic patients and normal per- 
sons No significant difference, however, was found 0 With the same 
object in mind, Simon and Rackemann studied the allergic response of atopic 
patients and normal persons to mtradermal injections of guinea pig serum, 
and found no clearly defined differences 10 In a further study of this prob- 
lem, not previously reported, I gave repeated mtradermal injections, to atopic 
patients, of the following substances birch pollen, 1-50 dilution, 0 1 c c per 
injection, hen’s egg white, 1-10 dilution, 0 1 cc per injection (and up to 
0 5 c c undiluted egg white m 2 cases) , cow’s milk, undiluted, 0 1 cc per 
injection There were twelve persons injected with each of the three sub- 
stances named The injections were given at weekly intervals for periods 
\aiymg from six to ten weeks In none of the 36 patients, however, was 
there evidence of the development of hypersensitiveness when skm tests 
were made by intradermal injection of the same substances Hence we see 
that substances which are universally recognized as capable of producing a 
high degree of hypersensitiveness under natural conditions of exposure, 
when deliberately injected into atopic persons, did not produce hypersensi- 
tiveness These findings are similar to those of Brunner 18 

This failure to produce atopic hypersensitiveness by the injection of 
atopens is m agreement with the work of Walzer, 11 Cohen, 12 Sulzberger and 
V aughan, 13 and others, who have conclusively demonstrated that, m normal 
persons and m atopic patients, following the introduction into the respirator) 
tract or into the gastrointestinal tract of such substances as fish, peanuts, 
ragweed pollen, silk, etc the atopen circulates m the blood in a condition 
sufficientl) unchanged so that it is able to preserve its specificity and produce 
an allergic reaction This work indicates that the parenteral presence of 
atopens is of common occurrence and yet this presence of atopens does not, 
consistently, result m atopic hypersensitiveness, even m atopic patients The 
theory that atopic hypersensitiveness is simply the result of the penetration 
of antigens through mucous membranes does not explain the facts and can- 
not be upheld 

As a possible explanation for the failure of de\ elopment of atopic hyper- 
sensitiveness following the parenteral introduction of such atopens as hen’s 
egg, cow’s milk and birch poilen one might cite the work of Wells 11 on 
guinea pigs In these experiments guinea pigs which had been fed egg were 
found to have become sensitized to egg and could be shocked by injections of 
egg If, however, the feedings of egg were continued o\er a longer period 
the animals were found to haie passed into a condition m which they could 
neither be shocked b) injections of egg nor could the) be further sensitized 
b) injections of egg so that a subsequent injection would result in shock 
The prolonged feeding seemed to ha\e resulted m some such condition as 
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antianaphylaxis, resistance, 01 immunity It might be aigued that human 
beings do not become sensitized to hen’s egg, cow’s milk 01 birch pollen fol- 
lowing injection of these substances because of previous continued contact 
with them 

In order to investigate this aspect of the pioblem I gave repeated ultra- 
dermal injections to atopic patients of the following substances mare’s milk, 
undiluted, 0 1 cc per injection to 12 patients, tui tie’s egg, 1-10 dilution, 
0 1 cc per injection to 12 peisons In none of the 24 persons was there 
evidence of the development of hypei sensitiveness when skin tests weie made 
by mtradermal injection of the same substances Male’s nnllc and turtle’s 
egg are biologically similar respectively to cow’s milk and hen’s egg and m 
the case of turtle’s egg the immunological specificity was investigated and 
found to be distinct from hen’s egg, as shown by the following evidence 
3 guinea pigs sensitized to turtle’s egg did not react to hen’s egg, and two 
patients atopically sensitive to hen’s egg, who gave laige skin tests to hen’s 
egg, gave no skm reaction at all to turtle’s egg Hence the idea of previous 
contact with the allergens of turtle’s egg m the form of common alleigens 
present in hen's egg cannot be upheld This investigation, therefore, would 
indicate that the objection based on Wells’ work is not valid, namely that 
previous continued contact with hen’s egg does not constitute an explanation 
for the failure of development of atopic hypei sensitiveness following paren- 
teral injection of this allergen 

In contrast with this failure to produce atopic hypersensitiveness m man 
by injection of these allergens we have the ease with which the anaphylactic 
type may be produced m man by the injection of guinea pig serum 0 This 
iiypersensitiveness to guinea pig serum passes through the same stages as 
that observed m the guinea pig and undoubtedly represents the analogous 
phenomenon m man A quantity of guinea pig serum less than 0 001 cc 
is sufficient to sensitize a man m some cases and 0 01 c c is sufficient in 


practically any case 

A second possible relationship between hypei sensitiveness of the anaphy- 
lactic and atopic types is suggested by the work of Dienes with tuberculous 
guinea pigs m which it was shown that the injection of an antigen into a 
tuberculous lesion in a guinea pig lesults m the development of a much 
higher degree of hypersensitiveness than the injection of the same antigen 


into a normal animal Since one of the characteristics of atopic hypersensi- 
tiveness is that it is often of much higher degree than anaphylactic hypei - 
sensitiveness in man, as measured by skm tests, one might suspect that atopic 
h) perscnsitiveness represents hypersensitiveness of the anaphylactic type 
which has been modified by infectious disease m an hereditarily predisposed 
individual To be more specific one might foim the hypothesis that a person 
with hereditary predisposition would develop ragweed pollen asthma pro- 
vided he had an attack of acute bronchitis during the lagweed season, an- 
other such predisposed person would acquire grass ha}" fever because of an 
acute infectious rhinitis during the grass pollen season, and a third such per- 
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son might become sensitized to egg because egg happened to be the food 
taken m large amounts during an attack of enteritis 

In order to investigate this hypothesis patients with infectious diseases 
wei e exposed to two allergens The allergens chosen were guinea pig serum 
and turtle egg, the former because it is a good antigen for man, the latter 
because it is a poor antigen for man, and both were selected because they are 
substances with which a later contact would be very unlikely All patients 
were exposed to both substances m 1 to 10 dilution The usual method of 
application was to apply to the nasal mucous membrane a cotton applicator 
saturated with the solutions, a method previously found to be effectne m 
producing hypersensitiveness to guinea pig serum 10 In addition many pa- 
tients were given applications to the throat by swabbing with applicators 
saturated with the solutions In several cases the solutions were also in- 
jected mtradermally m quantities of 0 1 c c to each patient In the entire 
senes there were 18 patients Of these, six had diphtheria, five measles, 
two scarlet fever, two streptococcic soie throat, one mumps, and two chicken 
pox Approximately three weeks after treatment with turtle egg and guinea 
pig serum skm tests were made m all cases by intradermal injection of these 
substances m dilutions of 1-10 and 1-100 The results were the same in 
all cases, that is, all gave positive skin tests to guinea pig sei um and all nega- 
tive tests to turtle egg All patients reacted to these allergens just as one 
might expect them to react had they not been sick with an infectious disease, 
with the exception that in a few cases the hypersensitiveness appeared to be 
somewhat weaker than one might expect m a healthy subject As controls 
there were a series of more than 100 persons sensitized to guinea pig serum 
(by intradermal injection and by application of the scrum to the nasal 
mucous membiane) and the twelve patients pieviously discussed who were 
injected with turtle egg 

Apparently the infectious disease was without influence on the de\elop- 
ment of the hypersensitiveness except perhaps to weaken it in several cases 
There w>as no evidence of an increased sensitnity greater than m the con- 
trols in any case The allergen was introduced as early as possible in the 
couise of the disease but in every instance the disease was clinically well 
de\ eloped when the exposure was made This may constitute an objection 
and explain the negative results, since, according to the experience of Dienes, 
the antigen must be injected into the tuberculous lesion early in the course 
of the infection Since the patients were chosen at random rather than 
selected on the basis of atopic history, the presence of an hereditary pre- 
disposition in any is not guaranteed From the e\idcnce available, how- 
ever, it is apparent that the infectious diseases studied did not increase the 
degree of hypersensitn cness and certainly did not make it possible to pro- 
duce atopic In persensitn cness at will by exposure to allergens 

It must be concluded, therefore, that these experiments planned to m- 
e estigate a possible relationship between the atopic and the anaphylactic 
types of In persensitn eness ha\e failed to disclose such a relationship 
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The hypersensitiveness which occasionally occuis following the injection 
of such substances as insulin, 1 ' pituitary extracts , 10 livei extiact , 20 etc is 
sometimes of very high degree, may be accompanied by the presence of 
antibodies of the atopic type (leagins) and occurs in only a small percentage 
of exposed persons The presence of an hereditaiy influence m its estab- 
lishment is probable Hence it resembles atopic hypei sensitiveness It 
often differs, however, m one important i espect, namely in the absence of a 
typical atopic clinical syndrome such as hay fever, asthma or atopic eczema 
This absence of an atopic syndrome may be due to the fact that exposui e to 
biological products such as insulin and pituitary extracts is usually by paren- 
teral injection rather than by inhalation or ingestion This type of h)per- 
sensitiveness resembles the atopic t)pe more closely than any other recog- 
nized variety and may fundamentally be identical with the atopic type, 
modified in its manifestations and in its mode of establishment only by the 
loute of exposure to the allergen The fundamental importance of the 
predisposed shock organ m atopy should constantly be held m mind, how- 
ever, and with the evidence at present available a definite decision is not 
justified on this point 

Concerning hypersensitiveness to drugs of several clinical forms such as 
a number of clinical vaneties of skin eruptions, asthma, purpura, etc, the 
evidence suggests that the true allergen is a combination of the drug with 
body proteins Hence, with the exception of the origin of the allergen, 
there is no fundamental reason for regarding this type of hypersensitiveness 
as differing from those due to the usual inhalants and foods It may be 
atopic m some cases and non-atopic in others 

In the hypersensitiveness seen m contact eczema the epidermis plays an 
important part The reactions are always of a delayed type for the obvious 
reason that vascular changes cannot occur m the epidermis, since it is not a 
vascular tissue Concerning the establishment of this type of hypersensi- 
tiveness we know very little Heredity is not known to be a factor, but 
this aspect of the problem has not been carefully studied With most of 
the allergens of contact eczema, such as nickel salts, quinine, azo dyes, mer- 
cury compounds, formaldehyde, etc only a small percentage of exposed 
persons become sensitized 

In the case of poison ivy, however, Straus reports that it is possible to 
sensitize a majority of human infants and monkeys 11 2 Practically all nor- 
mal guinea pigs may be sensitized to poison ivy 3 Spam reports that about 
two-tlurds of apparently normal human adults are sensitive to poison iv} 
in varying degree, the percentage reacting to any given concentration of 
poison ivy extract being proportional to the logarithm of the concentration 
of the test extiact 1 ~ 


n consideration of these data it appears reasonable to assume that there 
are two tvpes of contact eczema, analogous respectively, from the develop- 
mental standpoint, to atopic and anaph} lactic hypersensitiveness The type 
usual]} seen clinically is analogous dev elopmentally to atopy and cannot be 
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reproduced at will experimentally The t>pc which can be pioduced at will 
m guinea pigs, monkeys or in human infants by exposuie to poison ivy is 
analogous to anaphylactic hypersensitiveness This latter type, in the guinea 
pig and monkey (and piobably also in artificially sensitized human infants) 
is very much weaker than the usual clinical case of ivy poisoning It is also 
well to remember, m dealing with a substance such as poison ivy, that 
primary natation may be confused with allergic reaction Poison ivy ex- 
tiact is definitely irritating to the skm of a guinea pig even before sensitiza- 
tion has developed Hence it is worth inquiring, m the case of the work 
reported by Spam, referred to above , 17 whether those persons who reacted 
to the \ery strong extracts did so as a result of allergic sensitivity or as a 
result of the primary irritation of the extract used m the test 

To illustrate this concept more specifically, poison ivy sensitivity pro- 
duced experimentally m human beings, monkeys and guinea pigs is an- 
alogous (developmentally) to horse serum sensitivity produced experiment- 
ally in human beings and m guinea pigs, whereas clinical ivy sensitivity m 
man is analogous to the rarely encountered, high degree of sensitivity to 
horse serum in man It is true that occasionally a very high degree of sen- 
sitivity to horse serum and to poison ivy may be produced “experiment- 
ally ” 19 The significant fact is that neither can be consistently produced 
experimentally (My technician and I have repeatedly spilled strong poison 
ivy extracts on oui hands without having become sensitized, and I have 
deliberately tried to sensitize myself without success ) 

In considering once more the general problem of the development of 
hypersensitiveness m the second group of sensitivities, namely those which 
cannot be produced consistently experimentally, the present need is not to 
attempt to decide what relationship, if any, exists between these two groups 
but rather to study the sensitivities themselves more thoroughly in order that 
we may learn the facts which will enable us to decide what relationship, if 
any, exists between them 

In studying these sensitivities which cannot be produced experimentally 
there are several important and fundamental problems to be investigated 
Among the more impoitant of these there are two which would seem to 
deserve special consideration First, what factors determine that some in- 
dividuals become sensitized whereas others m the same environment with 
apparently the same exposures are exempt 5 Second, among those who be- 
come sensitized what determines the specific substances to which hypersen- 
sitn eness develops ? With regard to the first problem we need to investigate 
the physiological conditions under which it is possible for these types of 
hy persensitn eness to develop The influence of heredity in atopy should 
be investigated further and should be regarded as a challenge to determine 
its physiologic mode of action The influence of heredity does not remove 
this problem from physiologic investigation The influence of heredity m 
the etiology of diabetes melhtus, for example, is generally recognized and 
yet the study of diabetes from a physiologic standpoint has been of great 
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practical value m the understanding and treatment of the disease The 
possibility of other factors m addition to exposure to atopens and heredity 
must also be investigated The clinical evidence suggests that, m the case 
of atopy, patients are in a condition predisposed to the development of hy- 
persensitiveness for relatively brief intervals rather than continuously 
throughout their lives or continuously after a certain period of their In es 
In support of this concept we have the following evidence 1 Injection of 
such substances as pollen extracts, insulin, pituitary extracts, liver extract, 
horse serum, guinea pig serum, etc into atopic patients very rarely if ever 
results in the production of atopic hypersensitiveness 2 In the rare in- 
stances m which the injection of such substances results in a high degree of 
hypersensitiveness with reagms (the atopic nature of which has been ques- 
tioned, chiefly on the basis of the absence of an atopic syndrome) previous 
injections of the same substance and subsequent injections of other atopens 
frequently are without effect m producing hypersensitiveness 3 Many 
persons living m the ragweed pollen area have inhaled this pollen every fall 
for many years without having become sensitized to it, while during this 
same period of their lives they have become sensitized to other pollens pres- 
ent in the air at some other season, such as timothy, oak, birch, etc 

The second problem to which reference was made, namely the determina- 
tion of the specific allergens to which sensitization develops, may be closely 
related to this first problem Two possibilities suggest themselves (1) 
That the capacity to become sensitized is specifically directed toward some 
particular substance and not toward other substances T According to this 
interesting theory one man becomes sensitized to ragweed pollen because he 
has been born with the inherited capacity to become sensitized to this sub- 
stance and he does not become sensitized to grass pollens because of the 
absence of the hereditary determiners for sensitization to grass pollens (or 
absence of exposure to grass pollens) (2) Another, and perhaps more 
plausible hypothesis, would be one which supposes a nonspecific predisposi- 
tion to the development of hypersensitiveness, present for comparatively 
short intervals of time, the specific allergen to which hypersensitiveness 
develops being determined by the following circumstances (A) Exposure 
to that particular allergen, (B) the coincidence of this exposure with the 
period of predisposition, (C) some accidental occurrence at the time of ex- 
posure (such as an infectious disease, evidence for which was not found m 
the experiments described above) In support of this hypothesis one may 
cite the following clinical evidence, which is in the nature of a clinical im- 
pression rather than statistical evidence ( 1 ) Patients sensitive to wheat are 
usually sensitive to several of the separate protein constituents of wheat 
rather than to only one of these constituents This would indicate that the 
simultaneous exposure to several substances, all of which are good allergens, 
results m hypersensitn eness to each of the several substances This concept 
is also m agreement with the well recognized fact that allergic patients are 
usually sensitne to more than one substance (2) Patients sensitive to tree 
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pollens aie often sensitive to two or more tiee pollens which are m the air 
at the same time mteival even though these trees are of unrelated species and 
probably do not contain common allergens A study of sensitivity to the 
mdvudual components ot mixtures of allergens and a statistical study of 
sensitivity to pollens m the air at the same time would be of value m con- 
tributing to the solution of this problem 
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ELECTROPYREXIA, TECHNIC OF APPLICATION AND 
THERAPEUTIC INDICATIONS - 


By Stafford L Osborne, B P E , and D E Markson, MD, F A C P , 

Chicago, Illinois 


The technic of aitificial fevei has changed consideiably during the last 
three years The field of usefulness of artificially induced fever has 
widened considerably and m spite of over-enthusiasm of some, and the ten- 
dency to use it without any regard to cause and eitect by others, it is now 
recognized to be quite useful m the field of therapeutics Paralleling this 
increase m usefulness, several different kinds of apparatus for producing 
fevei have been developed, the use of which has led to much confusion 

The first pioblem that arises when one desnes to employ artificial fever 
as a therapeutic piocedure is What method should be used? From the 
literature, this question is not readily answeied foi seveial reasons One 
reason is, that it is not difficult to convince oneself that the apparatus one 
is using and accustomed to is the ideal, and that any de\ lation from such an 
apparatus and method is radically wrong The second reason is, that a 
well-tiamed peisonnel is of vital impoitance in administei mg artificial fever, 
and that such a personnel can use successfully any of the well-recognized 
methods Yet it is believed that such a group should not labor under a 
handicap if real dififeiences exist, therefore, a caieful consideiation of the 
method to be employed is m order 

At piesent there aie two distinct methods used for producing artificial 
fe\er in man Fust, by means of an externally heated environment 
Examples are the an -conditioned Kettenng hypertherm, mfra-ied radiation, 
such as the electric light cabinets, and hot watei baths Second, the produc- 
tion of heat m the body by means of high frequency currents such as dia- 
thermy, high frequency electric fields, 01 electromagnetic induction 

The use of hot water is too dangerous a procedure to be gnen any 
consideration Mehrtens and Poupourit 1 who inti oduced the hot watei 
bath method were unable to maintain the temperature of their patients for 
more than a few horns That temperature can be maintained by this 
method was fii st demonstrated by Merriman and Osborne 2 These authors 
state, howe\ er, that this is the most dangeious method so far devised, and 
advise against its use 

We first employed the high frequency current as introduced by Neymann 
and Osborne 3 Since then we have tried every method advocated up to the 
present time in an endeavor to find the best method available Our experi- 
ences have led us to the conclusion that the use of high frequency current 
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for producing artificial fevei has a much wider maigm of safety for the 
patient than external heating methods, and is far more comfortable These 
observations were largely empiric m nature at first but gradually physiologi- 
cal investigations are tending to substantiate the bedside observations 
Neymann and Osborne ! hate shown that when exteinal heat was used the 
natural heat gradient of the body was reversed, while this was not true when 
high frequency currents were used to produce internal heating (Figure 1 ) 
They also showed that there is a greater water loss by way of the skin 
(table 1), when internal heat is used 

Tabu: I 


Effect of External and Internal Heat on Perspiration Output Less Danger of Heat Stroke 

When the Patient Is Perspiring Freely * 


Patient 

Number 

Type of 
Treatment 

Date 

Tempera- 

ture 

Above 

103 5° F 

Tempera- 

ture 

Above 

105 8° F 

Water 

Intake 

Calculated 

Perspira- 

tion 

Output 

1 

Blanket 

Mar 

16 

8 hr 

4 hr 

2,290 c c 

4,340 gm 

1 

Diathermia 

Apr 

3 

S hr 

4 hr 

2,575 c c 

5,048 gm 

2 

Blanket 

Mar 

23 

8 hr 

4 hr 

2,350 c c 

3,491 gm 

2 

Diathermia 

Apr 

3 

8 hr 

31 hr 

3,375 cc 

4,683 gm 

2 

Radiothermia 

Apr 

6 

10* hr 

4 hr 

3,420 c c 

4,216 gm 

3 

Blanket 

Nov 

28 

8 hr 

21 hr 

3,250 c c 

3,453 gm 

3 

Diathermia 

Dec 

8 

8 hr 

2 \ hr 

5,200 c c 

6,141 gm 

3 

Radiothermia 

Dec 

I 

18 

7 J hr 

2 \ hr 

4,110 c c 

3,960 gm 


* Neymvnn, C A , and Osborne, S L Am Jr Syph , January, 1934 


Gibson, Kopp and E\ans 5 reported at the International Fever Con- 
feience 1937, their studies in plasma volume They stated that with the 
Kettei ing hjpertherm air-conditioned cabinet, reduction m blood volume 
was extreme, and occurred early m the course of fe\ei reduction, with the 
iesult that a se\ere degree of tissue dehjdiation takes place by the time 
therapeutically desired temperatures were obtained With diathermy, a 
considerable l eduction in plasma \olumc did not take place until high tem- 
peratures had been reached These investigators state that, m their opinion, 
the degree of dehydration and danger of serious circulatory disturbance is 
considerable during fever induced by the Kettei mg hjperthcrm, eeen when 
fluids are liberally gi\cn by mouth Our observations ha\e confirmed their 
opinion Gibson, Kopp and Etans also showed that the degree of alkalosis 
uas most marked m patients treated by externally applied heat Morcoter, 
ue ha\e found that the pulse rate was usual!) knee r by approximately 20 
beats per minute when internal heat w as used as opposed to the findings with 
external heat (figuie 2) Again, the high cm ironmental temperature to 
which the patient is exposed throughout the treatment when external heat is 










Comparison of external and internal heating of the body External heat reverses the natural heat gradient 
(Neymann and Osboinc, Physiology of hypeipyrexia, Am Jr Syphilis and Neuiology) 
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used, apparently piedisposes more leaddy to heat stioke and cn dilatory 
collapse Delirium seems to be more frequent 

Regardless of the method used, it is imperatne that careful attention 
be given to prevent heat loss from the patient if a temperature is to be main- 
tained foi a number of hours Successful temperatuie maintenance de- 
pends on this 

In this respect marked progress has been made The methods first 
advocated seem veiy crude today The use of a treatment bag (which is 



>r I i 

O f Z 3 A b 6 l 0 uCIj 


Fig 2 Effect of externa! and interna! heat on pulse rate 

essentiall} a well-insulated sleeping blanket) was a distinct step forward, 
but this has certain disadt antages, such as the restriction of the patient’s 
mot ements and the weight of the bag upon the patient, particular!} upon the 
feet It is not eas) to keep the bag clean These disadi antages ha\ e been 
successful!} eliminated b} the use of some form of cabinet to retard heat 
loss and at the same time use the high frequency current to raise the bod} 
temperature to the desired therapeutic 1e\ el A wooden cabinet with air 
conditioned features has been used, but such a cabinet has the disadiantage 
of warping and of being quite heav} and bulk} Nevertheless it was a step 
m the right direction Recentl} a much cheaper and more durable cabinet 
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has been devised It is so light and poi table that it may be moved to any 
loom m the hospital, and is constructed almost entirely of polished metal 
(figures 3, 4, 5) We believe that such a cabinet will laigely supeisede the 
“zipper tieatment bag ” 

We shall first describe the “ zipper bag treatment technic ” Our method is as fol- 
lows The bag is fully opened and one-lialf of the bag placed on the bed so that v hen 
the patient lies down, the middle of the neck is level with the top of the bag A 
full-sized rubber sheet is laid over this to prevent heat loss through the bag and to 
keep the bag as dry and clean as possible Next, a bath blanket, or a light woolen 
blanket folded like a shawl, is placed over the i ubber sheet at the upper end with the 
apex of the shawl directed toward the foot of the bed This blanket serves the 
purpose of preventing heat loss from the region of the neck when the zipper bag 
is closed Next, a special terry cloth is laid over the entire rubber sheet and shawl- 
shaped blanket The cloth must be so placed that the open side, when the cloth is 
folded over to cover the patient, will be towards the special opening provided m the 
bag to obtain access to the patient once the bag is closed After the patient is covered 
with the terry cloth, it is quite closely approximated around the neck and shoulder, 
and held m place with a safety-pin Next, the shawl-shaped blanket is brought 
around and fitted snugly to the neck to prevent the escape of heat from the bag 
The zipper bag is now closed and the 12-foot cable, to be connected later with the 
electromagnetic generator, is formed into a single eliptical loop about four feet long 
and one foot wide It extends approximately from the shoulder level to the middle 
of the lower leg (figure 6) Occasionally it is necessary to fold the blanket into two 
thicknesses and place it under the coil m the region of the lower legs, if the patient 
complains of too much heat in that region A full length rubber sheet is placed over 
the coil and two additional blankets are added -when necessary The coil is now 
connected to the mductotherm and the curi ent turned on 

The clecti omagnetic cabinet technic is very simple The cabinet is opened (fig- 
ure 4) and a large terry cloth is folded and so placed over the special mattress that the 
patient will he on the lower half and be covered with the upper half The cabinet 
is then closed, the neck outlet is closed with a pillow, and the heater and humidifying 
apparatus is turned on to preheat the cabinet to 110° F This is to prevent the 
transfer of heat from the patient whose temperature is approximately 98 6° F to 
the air of the cabinet When 110° F is reached, the patient is placed between the 
lavers of terry cloth (care being taken to well insulate around the neck) the 
cabinet closed and the electromagnetic generator turned on (figure 5) When the 
patient s rectal temperature reaches the desired level, the electromagnetic current is 
turned off and the required temperatuie level is maintained by regulation of the 
cabinet temperature which is accomplished by a variable resistance switch The 
ideal cabinet tempeiature is the lowest that will retain the patient’s temperature 
evel This ^cabinet temperature should not exceed 110° F and is usually kept 
ictween 100° to 105° F A special opening is provided for taking care of the pa- 
tients needs, such as the bed pan, and for rectal temperature readings or other nec- 
essary obsenations The heated air is circulated and humidified to between 90 and 

per cent, although humidification is not automatically' controlled 

efore prescribing feier, the physician should determine whether it is of 
lerapeutic value for the disease under consideration Lack of confidence on Ins 
par is usually unconsciously transferied to the patient The treatment produces 
c iscomfort and does so because the patient is hot and Ins body temperature above its 
norma range The degree of discomfort varies with the patient and the method 
usee to raise the temperature Patients should be prepared for the discomfort, but 
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it should not be emphasized to the extent that the patient becomes unduly appre- 
hensive The patient or relatives should be told that such treatment is not' without 
hazard, but when properly used the dangers are remote The proper psycho- 
therapy will do much to ally the patient’s natural apprehension 

The contra-indications to this form of therapy must be considered 

Before accepting a patient for fever therapy he should be given a thorough 
physical examination which should also include an electrocardiographic and a routine 
clinical blood examination If any doubt exists relative to the fasting blood sugar 
level, it is advisable to perform a glucose tolerance test m order to determine the 
possibility of impending hypoglycemic shock 

The patient should be given an enema the evening preceding the treatment, and 
the breakfast on the morning of treatment should be light, consisting largely of fluid 
foods or foods evacuated from the stomach within two hours The use of drugs 
which inhibit perspiration, such as hvoscme, should be discontinued several days 
prior to the exhibition of fever therapy, and such drugs should never be given dur- 
ing treatment 

Some workers advise the use of sedatives before beginning the treatment 
Schmidt 6 gives 15 to 30 grains of pentabromides m the form of the elixir, just before 
the treatment is started He repeats this dose 30 minutes later If the patient is 
still restless when the desired tempeiature level is reached, he gives pantapon, % gr 
hypodermically We do not use sedatives at the beginning of the treatment and only 
uhen absolutely necessary during treatment We use from % to Vi of a grain of 
morphine sulphate, and gne it when the current is turned off We endeavor m so 
far as possible not to use hypnotics This matter is, however, an individual one, 
and nearly every fever therapist has Ins own particular views on the subject How- 
ever, drugs which tend to inhibit secretions, or produce peripheral vasodilation or 
excessive sweating, should not be used 

Once treatment has started, the nurse should be in constant attendance, and a 
physician within call Her tact and understanding will do much to alleviate the 
patient’s discomfort The patient’s face should be kept free of perspiration, and 
this is best done with a wet hand-towel She should record the pulse respiration, 
and rectal temperature every 15 minutes The rectal temperature is taken by an 
ordinary clinical thermometer when electromagnetic induction is used, until the 
current is discontinued, and then for the remainder of the treatment an indicating 
resistance thermometer, as illustrated, is used We feel that this instrument is in- 
valuable because the patient’s temperature may’ be kept under observation continuously 
and can be very accurately controlled at all times The current is discontinued usually 
at approximately from one to two degrees Fahrenheit below the maximum tem- 
perature that is required This is necessary because the patient’s temperature will 
continue to rise from one to two degrees after the current is turned off Usually 
the extent of the secondary rise can be gauged by the temperature increment with 
each 15 minute interval The secondary rise is usuallj proportional to this incre- 
ment so that with an increment of one degree or more the secondary rise will be much 
greater than when the 15 minute increments are below one degree Fahrenheit The 
nurse should be instructed to keep the temperature within a certain range and for a 
gn en period of time If the temperature consistently drops, it mav be due to heat loss 
from some part of the insulation around the patient, particular!} around the region of 
the neck If the temperature has a tendency to rise, it frequently can be checked by 
applying a folded bath towel saturated with icevvater and placed over the head and 
face in the form of a compress Such a simple procedure will often maintain the 
desired temperature within a range of plus or minus 01° F We also employ an 
electric fan to direct a current of air over the patient’s head and face for short 
intervals, if the cold compress is not adequate Occasion illy it is necessary to open 
the side pocket of the treatment bag or the side panel of the cabinet The nurse must, 
however, be familiar with the procedure necessary to cool a patient, when required 
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During treatment, patients perspire freely, with a consequent water and chloride 
loss To counteract any ill effects, we give patients a 06 per cent NaCl solution 
to drink— that is, 6 grams NaCl to one liter of water This concentration is not 
particularly unpalatable Three to four liters of fluid are usually taken in, during a 
treatment If, however, a patient expresses a desire to have any other beverage, we 
usually give it, if available With children we use fruit juices quite freely with 
some form of sugar added It is w'ell to administer the fluids frequently in small 
quantities to avoid gastric distention and nausea Iced beverages should be avoided 
Whenever a bed pan or urinal is needed it should be preheated and given to 
the patient through the opening provided for that purpose, care being used to lose 
as little heat as possible through the opening The electric current must always be 
switched off during the use of the bedpan in order to avoid the possibility of burns 
from the metal A vague aching distress m the low'er abdomen may be due to a dis- 
tended urinary bladder, and voiding of urine may gne prompt relief 

Friends or relatives should not be permitted to visit the patient during the 
treatment, since they often disturb and worry the patient The room should be warm, 
well ventilated, and darkened so as to make conditions as conducive to sleep as pos- 
sible Noise and confusion should be carefully avoided The physician referring 
the case for fever therapy should \ ,sit the patient after the fever has been induced 
as this will often lend confidence and assurance to the patient The physician undei 
whose supervision the treatment is being given should visit the room frequently and 
show his interest in the outcome of the treatment He should always be readily ac- 
cessible during and for an hour after the treatment 

The nurse should be thoroughly familiar with all the warning signs which 
indicate that the temperature should be lowered oi discontinued Two potential 
dangers are omnipresent one is a disturbance of the heat regulatory mechanism, 
resulting in heat stroke This danger is intensified wdien high external temperatures 
surround the body (Drugs which reduce perspiration excessively should not be 
used ) The other danger is circulatory collapse due to an unusual peripheral vaso- 
dilation, which results m an insufficient quantity of blood reaching the right side of 
the heart For this reason no drug should be used as a hypnotic that has a tendency 
to produce engorgement of the peripheral blood vessels The warning signals are 
the appearance of circumorbital pallor marked irregularity of respiration, sharp drop, 
rise, or irregularity in rhythm and amplitude of the pulse rate A marked diminution 
m perspiration is a major danger demanding continuous and careful attention, in 
such an instance it may be necessary to lower the temperature or even discontinue the 
treatment to safeguard the patient The appearance of an almost imperceptible 
twitching of the muscles around the lips is an absolute sign contraindicating the 
continuance of the treatment, especially when treating chorea minor When it 
becomes necessary to terminate treatment abruptly, covers are all removed from the 
patient, except for a light sheet across the pelvis, and the temperature is reduced 
as rapidly as possible by means of an electric fan directed across the body, and 
of ice cold applications restricted largely to the head, face, neck, and upper chest A 
very effective means of stimulating respiration when necessary is to place one’s hands 
in ice cold water and forcibly shake water from them on the patient’s chest When 
tie temperature has fallen to a level of approximately 102° F these radical pro- 
cedures should be discontinued The patient is then covered with a light blanket or 
s leet, and if the patient at any time complains of chilliness, he should be adequately 
cohered Probably the best method to combat circulatory collapse is to administer 
lr ? e an ^ glucose solution inti avenously Caffeine sodium benzoate is, we believe, 
ie est heart stimulant to be used m these cases In case of impending respiratory 
ai ure, the ideal procedure is to administer by a face mask, a mixture of 95 per cent 
oxygen and 5 per cent carbon dioxide as a respiratory stimulant 
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When it is time to terminate the fever at the end of a successful treatment, all ' 
covers are removed from the patient The patient is asked to inform the nurse as 
soon as he feds the least sign of chilliness, then the nurse covers the patient with a 
light covering such as a sheet or blanket When the rectal temperature drops to 
100° F , which usually requires from 30 minutes to two hours, the patient is given 
a tepid sponge bath, an alcohol rub, and returned to his room Instructions are given 
to keep the patient m bed until the following morning, he being allowed any food he 
might desire His temperature is taken hourh during the night to be sute that no 
secondary rise occurs 

Electropyrexia, since its introduction, has been used in the treatment 
of many conditions Krusen - 1 lepoited its use m no less than 50 different 
conditions during 1935 We shall confine discussion to those diseases m 
which electropyiexia appeals to have decided merit 

General Paresis 

Dementia paialytica was the disease first treated by electropyrexia, and 
the literature now contains the repoits of 809 patients who have been treated 
here and abroad Various authors have reported different i emission rates 
This, it would seem, indicates the necessity of following a definite stand- 
ardized technic 

First, the selection of patients is important Grandiose and expansive 
types with sudden onset have an excellent chance of reaching a perfect men- 
tal adjustment Slowly dementing and depiessed paretic patients are to be 
looked upon as more serious risks, and deteriorated pai etic patients who have 
become demented to such an extent that they lead a purely vegetative exis- 
tence, are hopeless, and should not be treated 

Second, the fever in the treatment of dementia paralytica should be main- 
tained at a given height for a definite period of time Bessemans 7 has de- 
termined the thermal death time of treponema pallidum both m vitro and 
vivo As a result of his researches a fever above 103 5° F for at least six 
hours, with an additional two hours at 105 8° F , has been used Thus the 
fever is maintained for a period of at least eight hours The two hours of 
high temperature is permitted at any point during the treatment, but is us- 
ually best tolerated at about the fourth and fifth hours Treatments are 
gi\ en tv ice weeklj , and usually 20 treatments constitute a course 

The serologic changes do not correspond to the amount of clinical im- 
provement A decrease in the number of cells usually occurs after a scries 
of treatments The Pand) leaction occasional!} decreases m intensity, the 
colloidal gold leaction also tends to manifest improvement, and sometimes 
becomes practically negative Often it is changed from a t> pical paretic to 
an atypical syphilitic-zone curve The Wassermann test of the spinal fluid 
show s little change until mam months hav e elapsed 

The spirochetes found m the central nervous s}stem of human subjects 
are heat resistant and chemo-resistant organisms The diseases which these 
organisms cause are emmentl} chronic Therefore a program of treatment 
for an} of these diseases to be effective must be drawn up with due consid- 
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eration of the chromcity of the disease and the increased resistance of the 
treponemas Fever therapy should be followed by courses of tryparsanude 
combined with bismuth or mercury This adjunctive treatment should be 
continued until the spinal fluid becomes and remains negative 

Arthritis 

Definite clinical improvement has followed the use of foreign protein 
therapy in the treatment of arthritis The fever which invariably accom- 
panies such methods is frequently quite variable m degree as well as m 
duration Therefore, m 1931 Markson and Osborne s introduced electro- 
pyrexia as a treatment of arthritis with the idea that much better and more 
lasting effects might be secured, if the fever was produced by a means 
subject to better control We had reason to believe that the peripheral cir- 
culation might undergo definite and prolonged improvement The use of 
the plethysmograph measuring finger volume changes by Johnson, Osborne 
and Scupham 9 supported this belief Such was the rationale for its intro- 
duction 

Arthritis is a disease of obscure etiology, and often difficult to classify 
As a result, we find many conflicting reports as to the value of fever therapy 
We possess no common standard of criteria of improvement, which nat- 
urally complicates an evaluation of the therapeutic results 

It is believed that the therapeutic results depend to a large extent on the 
type of case selected The hypertrophic, or degenerative type, should be 
excluded entirely because of the high incidence of associated cardiorenal 
damage present m these patients They do not tolerate electropyrexia well 
and are subject to such accidents as myocardial failure and fibrillation 
We select our patients solely from the infectious (atrophic) group, and this 
younger group of patients withstands fever without serious danger or dis- 
comfort 

There seems to have been no uniformity m regard to the degree and 
duration of the fever induced by various investigators Our observations 
indicate that as a rule the fever induced should not be lower than 103 5° F 
nor higher than 104° F This generalization, however, does not.hold when 
treating patients whose obvious reactions to such a temperature are poor as 
evidenced by a decided malaise from treatment to treatment Hence, ex- 
perience and clinical judgment are essential to the effective use of fever 
therapy 

The number of hours the fever was maintained has varied quite mark- 
edly We have maintained temperatures of 103 5° to 104° F for periods 
0 our and of eight hours Our best results have been secured with the 
eig it lour period The results secured with the four hour curve have not 
been as good nor uere they maintained as well Therefore we favor the 

use o an eight hour period, unless the patient’s reactions indicate other- 
wise 

The treatment should be given once weekly and the number of treat- 
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ments to be given v\ ill vary with the individual Our observations indicate 
that never less than eight treatments should be given, and that probably 
much better results may be obtained when an average of 20 are adminis- 
tered Some investigators have given as few treatments as an average of 
three per patient Hench 11 in 1936 summarized all published reports He 
found that of a total of 315 patients with chronic atrophic arthritis treated 
by fever, only 5 per cent became symptom free, 25 per cent were notably 
relieved, and the remainder received little or no relief We feel that if 30 
per cent of these cases treated so diversely were notably relieved, the therapy 
is well worth while 

In our experience, the clinical improvement of these patients is not rapid 
but on the contrary is very gradual from week to week The most marked 
improvement is usually evident about three months after a course of treat- 
ments From this time on the improvement is often continued for some 
considerable time 

Arthritic patients who show evidence of poor vasomotor balance should 
be subjected to fever therapy with some degrbe of caution Such patients 
are more liable to manifest shock and circulatory failure The therapy is 
not contraindicated in these cases, but they should be treated with caution 
Moreover, such patients should not be subjected to too rapid a cooling-off 
process at the termination of the treatment 

No single treatment has ever yielded the therapeutic results to be desired 
m arthritis, and one cannot expect that fever therapy alone will be sufficient 
It would seem woith while to continue the use of other measures along with 
fever therapy, though such a policy obviously renders the evaluation of 
fever therapy difficult 


Gonorrheal Arthritis 

Carpenter, Boak, Mucci and Warren 12 found the thermal death time of 
130 strains of gonococci in vitro to vary from 106° to 107° F , the duration 
of the heat applied varying from six to 27 hours A patient may be in- 
fected with more than one strain, but the patient and his consort will gen- 
erally have the same strain Strains showing a marked difference of 
thermal death time generally indicate a new infection superimposed on an 
old one Articular strains are somewhat less resistant to heat than urethral 
strains Therefore gonorrheal arthritis may subside before an associated 
urethritis The ideal procedure m these cases, therefore, would be to 
ascertain the thermal death time of the organisms and to produce a cor- 
responding degree of fever Fever at 106° to 107° F for five to 17 hours 
has been advocated by Warren, Carpenter and Boak 13 They also claim that 
good results were obtained when a fever of three-fourths to one-half the 
thermal death time was given Of course, the routine estimation of thermal 
death time is not always practical A fever of 106 7° for five hours is 
frequently used and repeated if found necessary Usually two to six treat- 
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ments are required and are given at from three to five day intervals 
Hench 11 has published the following statistics on 182 cases reported in the 
literature One hundred and twenty-eight cases or 70 per cent were more or 
less promptly “cured,” becoming symptom free About 15 per cent more 
were markedly impioved and about 10 per cent received little or no benefit 
Desjardins, Stuhler and Popp 14 state that it is more difficult to obtain cures 
in female than in male patients 

Bierman and Horowitz 15 have combined fever therapy with additional 
pelvic heating They produced a fever of from 105° F to 106° F , and 
then by means of a vaginal electrode secured a localized temperature of 111° 
F , which was maintained for three hours They claim a cure for 19 of 
23 patients treated m this manner 

Acute gonorrhea has been frequently treated with fever, but we believe 
that in the acute stage such a procedure is not indicated Any form of 
therapy for gonorrhea which offers the slightest danger to life, is believed 
to be unwarranted 


Multiple Sclerosis 

The most extensive observations on the tieatment of multiple sclerosis 
with electropyrexia were carried out by Neymann and Osborne, 16 ivho re- 
ported their results on 25 patients They classified their patients as mild, 
advanced, and far advanced Forty-four per cent of the patients treated 
showed marked improvement, while an additional 40 per cent were improved 
to a lesser degree They held out but slight hope of improvement in the 
far advanced types , the treatment of such patients entails a risk that one is 
hardly justified m taking 

The temperature m multiple sclerosis should under no circumstances be 
permitted to exceed 105° F , due to the danger of upsetting the heat regula- 
tory mechanism and thus inducing heat stroke A satisfactory fever for 
these patients is 103 5° F for a period of from six to eight hours The 
treatment should be terminated immediately, regardless of the duration of 
treatment, when the pulse exceeds 160 per minute, when the respiration is 
very rapid and shallow, or when marked cyanosis is present With mul- 
tiple sclerosis these danger signs demand prompt consideration and action 
on the part of the physician Treatment is given once a week and the num- 
ber of treatments required will vary, but will probably average between 
20 and 30 

Asthma 

Hyperpyrexia will not cure asthma, but it does have a v ery definite place 
m the treatment of asthma Several reports have appeared since Femberg, 
sbome, and Afremow initiated the use of this procedure in 1931 Fem- 
erg et al have summarized their results on 42 patients They selected 
cases that had failed to respond to the usual methods of treatment and had 
been under their care for from a few months to several years These serere 
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chrome and intractable asthmatics had one or more complicating pulmonary 
conditions such as emphysema, marked bronchitis or bronchiectasis Fifty- 
one per cent of these patients manifested complete remission lasting from 
several days to 10 months, 29 per cent were improved without manifesting 
i emission These observers pointed out that remissions may be delayed 
for two or three weeks after treatment, and expressed the opinion that their 
results would probably have been more favorable if less severe cases had 
been selected 

Phillips 18 has recently made a study of 250 patients during an observa- 
tion period of from six months to three years, but does not state his results 

These two groups of investigators used different technics Femberg 
et al used a fever of 104° F , lasting for eight hours and given at a four- 
day interval, two treatments constituting a course When the patient’s con- 
dition did not permit such a fever, then a temperature of 103 5° was main- 
tained for six hours Improvement was observed even when only the 
lower fevers were employed 

The temperature should not exceed 105° F The treatment should be 
given with the patient sitting in bed, reclining on a back rest, however, those 
who are able to be fully recumbent without discomfort are treated m that 
position It is good practice to have a hypodermic syringe containing 
adrenalin immediately available so that it can be given without delay m 
case an attack is precipitated Ice water or even very cold water should not 
be given because it may induce an attack 

Phillips 18 advocates the use of lower temperatures, from 101° to 102° 
F , given biweekly or weekly, the course amounting to at least 10 treatments 
He maintains the temperature for from four to five hours 

Chorea Minor 

The treatment for Sydenham’s chorea has always been symptomatic 
The disease has been recognized as being self-limited and as disappearing m 
from two to six months Sutton and Dodge 10 have used typhoid vaccine 
for the purpose of producing therapeutic fever m patients with chorea, and 
reported excellent results These workers have since used physical meas- 
ures m preference to the foreign protein method Following their work 
Neymann, Blatt and Osborne, 20 using electropyrexia, have reported on the 
treatment of Sydenham’s chorea Of the 25 patients m their series, the 
disease was very se\ ere in 9, moderately severe in 6, and comparatively mild 
in 10 The average period of hospitalization was less than 16 days, and 
the a\ erage number of treatments was less than four The shortest period 
of hospitalization was five days with two treatments These children were 
observed from fi\e to 20 months after discharge from the hospital Only 
three recurrences were observed 

Patients with acute carditis as a complication must be treated very 
cautiously In such patients the first treatment should be of shorter dura- 
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tion and the temperature peak lower than in cases of uncomplicated chorea 
The temperature m these cases should be maintained at 104° F for eight 
hours Temperatures of 105° F or above should not be used because of 
the danger of convulsive seizures The treatments can be given twice 
weekly 

The justification for subjecting patients having a disease with a 
tendency to caidiac involvement, to fever therapy is that if the recurrence 
of chorea can be prevented by this method of therapy, a crippling carditis 
may be prevented, since it is not only the first attack but also the subsequent 
attacks that affect the heart In the second place it is desirable to shorten 
the number of hospital days or the period of confinement in the home, and 
the records of other investigators 22 m this field seem to demonstrate that 
these aims are accomplished 

The following table gives a summaiy of technic for treatment of the 
various diseases discussed 


Table II 


Summary of Technic 



Fever Curve 




Disease 



Approximate 

Frequency 

Selection of Cases 



Number of 

of 


Degrees 

Duration 

Treatments 

Treatments 



F 

in hours 




Arthritis 

104 

8 

8-20 

Weekly 

Infectious (rheu- 


104 

5 


matoid, prolifera- 
tive) 

Complication of gonor- 





rhea 

106 7 

5 

1-3 

Weekly 

G C arthritis, 

Asthma 




chronic urethritis, 
prostatitis, etc 


104 

6-8 

2 

2nd treatment 

Intractable 

Multiple sclerosis 




3 days later 

Asthma 

104 

6-8 

20 

Weekly 

Not too far ad- 

General paresis 

104 for 6 

then in- 

20 

2 Weekly 

vanced 

Early paretic and 


crease 106 for 2 



not too badly de- 

Sydenham’s chorea 

104 

6-8 

2-10 

2 Weekly 

mented patients 
Avoid cardiac com- 






plications unless 
veil compensated 
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THE PATHOLOGY AND MECHANISM OF 
ANAPHYLAXIS " 


By Virgil H Moon, Philadelphia , Pennsylvania 

A survey of recoided studies on anaphylaxis and on shock reveals the 
remarkable fact that neither of these conditions has been investigated by 
the methods of pathology Probably this was because this type of cir- 
culatory phenomenon was interpreted as a functional disturbance having no 
morphologic basis The belief that postmortem examinations m such con- 
ditions reveal no significant changes, apparently had not been questioned 

It has become appaient recently that a combination of the methods of 
pathology with those of physiology may produce pertinent evidence It has 
been shown 17 h ’ 18 that shock, occurring clinically or produced experi- 
mentally m various ways, is associated with characteristic tissue changes 
which are etiologically related to the mechanism of its development A 
similar study of anaphylaxis has revealed significant facts which give a 
broader comprehension of the mechanism of that phenomenon In it, as m 
other conditions of disease, correct mtei pretations find corroboration m the 
accompanying morphologic changes The discussions here will be limited to 
the mechanism of anaphylaxis, its morphologic features and its relationship 
to shock otherwise produced 

It is assumed that the reader is comersant with the various phases of 
anaphylactic phenomena, their conditions of occurrence, and related matters 
Details of these will be found m reviews by Wells, Karsner, Zinsser, Topley 
and Wilson, and Seegal 

Functional Disturbances 

The signs of anaphylaxis m dogs are pruritus, increased respiratory rate, 
dyspnea, rapidly falling blood pressure, salivation, vomiting, diarrhea and 
urination The vomitus is frothy and mixed with bile In severe cases 
these dischaiges contain blood The heart beats rapidly, even violently 
There are ataxia, marked weakness, and sometimes convulsions The pupils 
dilate and the eyes become dull Death appears imminent but it seldom oc- 
curs within two or three hours and often is delayed 24 hours or longer It 
has been found that immediate death may be produced m dogs by proper 
adjustment of the dosage 

The sjmptoms of human anaphylaxis or allergy are similar to those of 

ogs In mild cases there are itching, restlessness, and the development of 
a s vin rash or wheals In severe cases there are generalized urticaria, ery- 
t iema, dyspnea, cyanosis, edema of the face, tongue and throat, cough and 

* Received for publication September 10, 1937 
rom the Department of Pathology, Jefferson Medical College, Philadelphia 
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expectoration of frothy sputum V omitmg and defecation may occur The 
blood pressure falls and the pulse becomes rapid and weak Recovery or 
collapse and death may follow In some cases asthmatic features are promi- 
nent There is obvious similarity between these manifestations of anaphy- 
laxis m dogs and man and those of shock produced by other means m these 
same species 

The bio-chemical and hematologic features which accompany anaphy- 
laxis are essentially identical with those of traumatic or experimental shock 
Seegal’s review of this subject records the following changes m the chem- 
istry of the blood of animals m anaphylaxis The lactic acid and the sugar 
content are increased, likewise the urea, creatinine and non-protein nitrogen 
The alkali reserve is decreased, the piotease ferment is increased and its 
anti ferment decreased (Joblmg) Karsner’s review states that the viscosity 
of the whole blood is increased and the sedimentation speed of the corpuscles 
decreased Dean and Webb found a rise m the hemoglobin and red cell 
count following shock doses of horse serum into sensitive animals The 
hemoconcentration was proportional to the severity of the symptoms In 
severe reactions the blood chlorides aie decreased (Major, Friedmann and 
Frankel) The recorded observations on the blood sugar content m ana- 
phylactic shock agree that it is increased This applies to peptone poisoning 
as well 

The temperature fust rises, then falls rapidly (Richet) But m pro- 
longed, sublethal or chronic anaphylaxis the temperature increased m vary- 
ing degrees In serum sickness, m extensive necrosis or abscess following 
Arthus phenomenon, and m allergic reactions — “ hay fever ” for example — 
the temperature rises 

Dean and Webb found moderate leukopenia as represented by a reduc- 
tion of the leukocytes to 25 per cent of the normal number The maximum 
reduction was reached in about half an hour, and was followed by a marked 
leukocytosis Richet found an intense leukocytosis ranging from 30,000 
to 90,000 in ' chronic anaphylaxis,’ i e those experiments in which death 
was delayed 10 to 48 hours It is significant to note in this connection that 
Dale et al found a marked leukopenia m fatal histamine shock while, m our 
own observations, 17 13) smaller injections of histamine were followed by 
leukocytosis m cats, monkeys and man MacKenzie and Hanger’s review 
on serum sickness records a moderate leukocytosis m that condition 

There is evidence of variations m coagulability similar to those reported 
m leukocy tic counts Seegal’s summary shows that the coagulation of the 
blood is delayed m guinea pigs, dogs and rabbits Shattuck recorded a 
similar finding m human cases of serum sickness and of chronic urticaria 
He cited similar observations by Biedl and Krause and by Pepper and 
Krumbhaar His observations indicated that this resulted from retarded 
prothrombin activity Weil found that blood from dogs m anaphylactic 
shock would remain unclotted for many hours or even days On the other 
hand, Witzmger and many others have shown that the first injection of 
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horse serum in man is followed by a marked acceleration m the speed of 
coagulation This reaction finds a common clinical application in such 
injections for the control of persistent bleeding Witzmger noted also that 
reinjection of horse serum after a delay of several days was followed by 
retarded coagulation time 

Each of the physiologic disturbances listed above occurs similarly m 
poisoning with peptone, in tiaumatic shock, and m anaphylaxis Also m 
each of these, there are features which vary with the acuteness or stage of 
the condition The coagulability of blood is high m early stages but decreases 
later, there is leukopenia in the severe early acute reactions followed by 
leukocytosis m later stages , an increase m temperature accompanies subacute 
reactions, but a fall m temperature occurs in severe or fatal cases The 
similarity of these variations m traumatic shock, in poisoning with peptone 
and m anaphylaxis indicate a fundamental similarity in those conditions 
There is lack of evidence concerning the mechanism which produces the 
variations 


Associated Pathologic Changes 

I have made several detailed reports 17 w ’ 2) on the visceral changes found 
m shock These were drawn from examinations of human cases following 
death from surgical or traumatic shock, burns, abdominal emergencies such 
as obstructions, perforations and acute pancreatitis, severe intoxications and 
other clinical conditions which led to circulatory collapse Similar condi- 
tions were reproduced experimentally m dogs and identical circulatory 
changes were found post mortem in their viscera These will be stated 
briefly for purposes of comparison with the visceral appearances found after 
death from anaphylaxis 

The respiratory and gastrointestinal mucosae are purphsh-red, edemat- 
ous and contain hemorrhagic flecks The lungs are deeply congested, fre- 
quently they are edematous and contain ecchymoses The pleurae, peri- 
cardium, peritoneum and meninges are congested, often they contain pe- 
teclnae, and serous effusions are common The liver and kidneys show 
diffuse congestion and acute parenchymatous degeneration Capillary hem- 
orrhages are seen m the bram and in other tissues Characteristically the 
spleen is contracted and relatively bloodless 

2 he changes described result from atony and dilatation of the capillaries 
and venules which become relaxed, dilated and engorged with blood This 
dilatation increases greatly the volume-capacity of the vascular system 
ie permeability of the endothelium becomes abnormally increased result- 
ing m edema of tissues and m serous effusions The leakage of plasma 
into the tissues increases the concentration and decreases the total volume 
o t ie blood The combined effects of these processes produce a disparity 1 
etv een the blood i olume and the \ olume-capacity of the circulatory sys- 
em Tins results in a progressive circulatory^ deficiency manifested m the 
syndrome of shock 
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The earliest observations on anaphylaxis m animals record the same 
type of congestive, edematous and hemorrhagic changes m the viscera which 
we have found regularly m clinical and experimental traumatic shock 
Portier and Richet (1902) noted m dogs “ There is intense congestion with 
interstitial hemorrhages m the whole gastrointestinal tract The lungs are 
congested and sometimes also the endocardium and pleura ” Gay and 
Southard (1908) found hemorrhages in one or more organs in 34 out of 
41 guinea pigs following fatal anaphylaxis These were most numerous 
m the gastrointestinal tract and the lungs, and were found occasionally m 
the adrenals, kidneys, pericardium and brain They noted a similarity to 
the endotheholysis produced by snake venoms The authors regarded these 
findings as highly significant but did not advance any hypothesis concerning 
the origin of them However, they emphasized that an acceptable explana- 
tion for anaphylaxis must also explain the congestive and hemorrhagic fea- 
tures observed Coca (1909) noted congestion and many small hemor- 
rhages m the lungs, and many dilated capillaries and venules were seen 
microscopically Pearce and Eisenbrey (1910) described marked conges- 
tion of the viscera, numerous petechiae m serous surfaces and large ecchy- 
moses in the gall-bladder and in the gastrointestinal mucosae following 
anaphylaxis m dogs Weil confirmed the previous observations on visceral 
congestion and hemorrhages both in peptone poisoning and in anaphylactic 
shock m dogs He noted parenchymatous degeneration, and in one in- 
stance marked necrosis, of hepatic cells The livers m each instance were 
intensely congested, swollen and cyanotic 

Karsner (1912) studied the gross and microscopic changes in the lungs 
of guinea pigs following anaphylaxis His observations were made on 52 
animals sensitized to blood serum from various species The gross and 
microscopic findings were of the same character in each group Regularly 
the lungs were congested and contained hemorrhages Microscopically 
they showed engorged capillaries, hemorrhages, and many of them were 
edematous Conglutination thrombi such as usually accompany stasis were 
seen frequently m the minute vessels These observations were made long 
before the significance of such changes accompanying shock was recog- 
nized He drew no conclusions concerning the mechanism and significance 
of these circulatory changes 

Manwarmg and his associates found pronounced splanchnic engorge- 
ment and cyanosis with hemorrhagic lesions m the intestinal mucosa both 
following peptone poisoning and following anaphylaxis m dogs There 
were characteristic hemorrhagic lesions m the intestinal mucosae with 
edema of the intestinal villi followed by desquamation and superficial necro- 
sis in the later stages There was free blood m the lumina of the bowels 
There was marked congestion but little hemorrhage after mild anaphy- 
laxis They believed that these effects were due to the action of a poison, 
formed in the liver, which had a histamme-like effect on the extrahepatic 
v ascular structures This effect accounted for the low blood pressure which 
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was regularly present Similar circulatory changes were noted by Petersen 
and his associates, by Gurewitsch and by others 

We produced acute anaphylaxis in rabbits, guinea pigs and dogs m 
order to make observations on visible changes m the viscera These con- 
firmed the findings previously recorded Visceral congestion, petechial 
hemorrhages and ecchymoses were present regularly when death occurred 
promptly, and the same features plus tissue edema when death was delayed 
The following is a representative example 

A dog, weighing 8 4 kg , was sensitized by 5 0 c c of horse serum injected sub- 
cutaneously and three days later by 5 0 cc given intravenously Fifteen days later 
200 cc of horse serum were slowly injected intravenously This produced im- 
mediate distress and severe illness There were convulsions, the respirations became 
rapid and shallow and the pulse rapid and weak The dog passed large quantities 
of liquid feces and of urine There was a free flow of saliva A period of apathy 
and collapse preceded death which occurred within 15 minutes after the injection 

Postmortem findings The pleura and pericardium were moderately congested 
and the peritoneum extensively congested No excess of fluid and no hemorrhages 
were present in the serous cavities There were hemorrhages beneath the peritoneum 
about the lleo-cecal region The minute vessels along the mesenteric attachment were 
engorged and unusually prominent 

The heart appeared normal except that its chambers contained almost no blood 
The lungs were moderately congested as were also the mucosae of the trachea, bronchi 
and gall-bladder 

The liver was extremely congested Blood dripped freely from the cut surfaces 
The substance of the kidneys was similarly congested 

The mucosa of the stomach was moderately, and that of the duodenum was 
extremely congested It had the appearance of purple velvet The lumen of the 
small bowel contained blood tinged fluid The lining of the large bowel and of the 
bladder were moderately congested The spleen was dry, firm and bloodless The 
pancreas and adrenals appeared normal 

On histologic examination the liver cells showed marked parenchymatous de- 
generation, some of them were necrotic, and the vessels were markedly engorged 
There were extreme congestion and minute extravasations m the gastrointestinal 
mucosae Moderate parenchymatous degeneration and congestion were seen in the 
renal cortex The splenic pulp was relatively anemic 

Exactly similar changes were found m other dogs following anaphy- 
laxis It was noted that when death occurred within a few minutes no 
edema was seen, whereas after delayed death edema was regularly present 
m the lungs, respiratory mucosae and m the gastrointestinal lining Fre- 
quently there were petechial hemorrhages m the mucous and serous surfaces 
and occasionally there was fluid m serous cavities These observations 
were made m rabbits, guinea pigs and dogs The same changes resulted 
rom injections of peptone, extracts of various normal tissues and from 
nstamine At this point it should be emphasized that the changes described 
are characteristic of shock produced experimentally by various means 

imilar evidences of circulatory disturbance are recorded following 
death from serum injections in man In the case reported by Boughton, 
eat i resulted in 45 minutes after the injection of one mmim of horse 
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serum mto a hypersensitive person The necropsy examination revealed 
intense injection of the minute vessels throughout the abdominal viscera, 
especially m the stomach, small bowel, mesentery, gall-bladder and appendix 
The parietal peritoneum was markedly congested Both lungs were em- 
physematous and contained areas of hemorrhage There were petechiae in 
the pericardial surfaces and the kidneys were markedly hyperemic The 
microscopic examination showed pulmonary hyperemia and hemorrhages, 
hyperemia, hemorrhages and edema of the kidneys, small hemorrhages in 
the myocardium and adrenals, and edema of the hepatic cells 

Lamson’s review of cases of sudden death following injection of foreign 
proteins contains only a few details of postmortem examinations Conges- 
tion of the brain, meninges, liver, kidneys, gastrointestinal mucosae, general 
stasis, emphysema and congestion of the lungs were the changes noted 
Bullowa and Jacobi reported the necropsy findings in a child after an 
injection of anti-diphtheritic serum The blood m the great vessels was 
unclotted and was small m amount There was marked congestion of the 
cerebral surfaces, the meninges, lungs, liver, adrenals, kidneys and spleen 
Parenchymatous degeneration of hepatic cells was noted 

I have had opportunity to make postmortem observations m only one 
case of this kind A negro youth 18 years of age developed meningitis of 
the epidemic type and was given antimeningococcic serum intravenously 
He promptly developed respiratory distress, and circulatory failure was 
followed by death in a few minutes There was no history obtainable re- 
garding any previous injection of horse serum The necropsy was made 
by Dr D R Morgan who kindly allowed me to examine the organs 
There were intense congestion, edema and hemorrhages m the lungs, respira- 
tory mucosae and lining of the gastrointestinal tract, also intense conges- 
tion of the liver and kidneys The spleen was small, flabby and relatively 
bloodless 

From the available evidence it appears that the indications of circula- 
tory disturbance seen m the tissues after death from anaphylactic shock are 
of the same character and distribution as those aftei experimental or clinical 
traumatic shock One is led to believe that the mechanism of circulatory 
disturbance and death m these conditions is similar 

The Mechanism or Anaphylaxis 

Two interpretations have been considered as explanations for the phe- 
nomena associated with anaphylaxis The earlier interpretation was that 
the reaction between antigen and antibody occuis in the circulating blood 
and/or m the tissue fluids, and gives rise to a toxic substance — ‘ anaphyla- 
toxm ’ — whose effects on various cells of the body produce the characteristic 
syndrome Several serious objections have rendered this theory untenable 
1 he incubation of antibody with antigen in vitro does not produce a potent 
injurious product The precipitate resulting from such a combination is 
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relatively innocuous The simultaneous injection of antibody and antigen 
does not produce shock m nonsensitized animals In passive sensitization 
an interval of several hours must elapse before the injection of the antigen 
will produce characteristic symptoms Evidently such results are not ex- 
plainable as taking place m the blood itself 

Other evidence incompatible with the anaphylatoxic theoiy was supplied 
by Gay and Southard (1908) They showed that if all the blood from a 
sensitized animal is replaced by blood from normal animals of the same 
species, the animal still remained sensitive The injection of antigen into 
such an animal produced characteristic anaphylactic reactions This ob- 
servation was confirmed by others Schultz showed that organs whose 
vessels had been washed clean of blood by perfusion with salt solution, still 
responded characteristically to the introduction of the antigen A bit of 
excised uterine musculature from an animal sensitized to horse serum will 
contract vigorously when a minute amount of horse serum is added to the 
fluid in which the strip of muscle is suspended Muscle from a non-sensi- 
tized animal gives no such response when similarly treated This reaction, 
confirmed by Dale, Weil and others, has become a standard method for 
determining sensitivity 

These facts together with others led to the interpretation that the re- 
actions which produce the manifestations of anaphylaxis take place, not 
within the body fluids but within the tissue cells That the reactions are 
not due to any toxicity of the antigen-antibody combination itself, or of its 
derivatives, but to disturbances within tissue cells arising from the com- 
bination of antigen and antibody within or upon them 

Cells are irritated when antigen and antibody meet within them The 
resulting disturbances of function vary with the physiology of the cells 
within which they meet Smooth muscle cells contract, as shown m the 
classic test for sensitivity in which guinea pig uterine muscle is used 
Mucous cells discharge their secretion, as shown when antigen is applied to 
the membranes of a sensitized animal The gastrointestinal mucosae dis- 
charge mucus and fluid more freely, as shown m the diarrhea which often 
accompanies anaphylaxis Glands secrete more actively, as indicated by the 
excessive salivation which accompanies anaphylaxis m dogs Petersen and 
his associates believed that the active mobilization of enzymes, which is 
associated with anaphylaxis, originates from the stimulated or injured cells 
such as endothelium, liver, pancreas and others Capillaries lose their tonus 
and the endothelium becomes more permeable when subjected to anaphy- 
actic irritation This was shown by perfusion experiments (Manwanng) 
an by the development of tissue edema both m systemic and in local ana- 
p ij axis Opie interpreted the extensive edema which develops in anaphy- 
axis as due to the meeting of antigen and antibody within the endothelial 
res uhing injury caused increased permeability of the capillary 

Se\ere anaph} lactic irritation to the cells results m parenchymatous 
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changes as shown m the myocardium, liver and kidneys by histologic ex- 
amination When the irritation is moie severe, necrosis results and the 
Arthus phenomenon is produced An inflammatory reaction, noted by 
many and studied particularly by Opie, results when antibody meets its 
antigen m the tissues 

The systemic disturbances are manifestations of the sum total of the 
cellular effects These vary m different species and seem to depend upon 
the type of cells most affected in a particular species In guinea pigs the 
chief manifestation results from broncho-spasm, m rabbits vasculo-spasm, 
and so on But in each species there is evidence also of endothelial injury 
Seegal’s review of the subject led her to conclude that most of the symp- 
toms of anaphylactic shock m the various animals, are referable to one or 
the other of two causes conti action of smooth muscle and mo eased capil- 
lary pei meabihty 

Petersen and his associates noted an increased flow of lymph when dogs 
sensitized to egg albumin received that substance by injection This lymph 
was rich m fibrin, globulin and albumin which indicated that it resulted from 
leakage through capillary walls No increased flow of lymph followed 
the injection of egg albumin into non-sensitized dogs They interpreted 
this as definite evidence of endothelial injury which took place immediately 
following the injection, and as evidence that the endothelium is the point of 
attack of the injuring agent in anaphylaxis If recovery took place the 
endothelium became less susceptible to subsequent injections and a re- 
fractory state resulted They concluded that shock of the endothelium 
is a primary factor in producing the symptoms of acute anaphylaxis 

Manwaring and his associates stressed the importance of the liver as 
the seat of anaphylactic injury m dogs, but their final interpretation was 
stated as follows " We believe that the increased capillary permeability thus 
demonstrated will ultimately be shown to be the dominant physiologic change 
m protein sensitization, to which all other anaphylactic reactions are secon- 
dary ” 

Lewis emphasized capillary permeability as the major factor in ana- 
phylaxis and attributed it to the release of H-substance by tissue cells in- 
jured by the combination of antigen-antibody It is questionable whether 
tins explanation applies to all instances m which urticaria develops With- 
out questioning the validity of Ins conclusions concerning the * triple re- 
sponse’ following mechanical and other forms of injury to tissue cells, I 
propose an alternate explanation for the urticaria of protein sensitivity 
Lewis explains it as resulting from the injurious effects of the antigen upon 
the sensitized tissue cells which, in response to that injury, release H-sub- 
stance thereby producing the triple response The alternate explanation is 
that not only the tissue cells but also the capillary endothelial cells are sen- 
sitized and consequently are directly injured by contact with the antigen 
These two concepts are presented visually m the accompanying diagram 
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Fig 1 

( A ) Illustrates the mechanism proposed by Lewis Antigen acting on sensitised celts 
causes the release of H-substance which causes adjacent capillaries to dilate and to become 
permeable 

(B) Illustrates the direct effect of antigen upon sensitised capillary endothelium with 
the same result 


If the mechanism were indirect, as believed by Lewis, anaphylaxis should 
be gradual in onset Horse serum injected intravenously does not come 
in contact with tissue cells immediately Normal capillary endothelium is 
relatively impervious to serum, and most of it remains for a relatively long 
time m the blood Field and Drinker were able to detect traces of horse 
serum m the lymph of dogs, only after an interval of one or two hours fol- 
lowing its intravenous injection The full effect of an injection of horse 
serum into a sensitized animal would not be felt until the serum had slowly 
penetrated the capillary membranes and had entered the tissue cells 

The explosive promptness of anaphylaxis in a highly sensitized animal 
suggests a du ect, rather than indirect, mechanism I have seen death occur 
within 10 minutes following the intravenous injection of horse serum into 
sensitized dogs Lamson’s review of anaphylactic deaths m man showed 
that m 40 such cases, death occurred within an hour m 33, within 15 minutes 
in 28 and within 5 minutes m many cases Wells cited a case in which a 
man, who previously had received injections of tetanus antitoxin, was trans- 
fused from a donor who that very morning had received an injection of 
anti-toxic serum Death occurred within a few seconds Such reactions 
are too prompt to be explained satisfactorily by the indirect mechanism 
proposed by Lewis The view that such results are from the duect effect 
of antigen upon sensitised endothelium is m perfect consonance with the 
accepted interpretation that the tissue cells constitute the seat of the ana- 
ph\ lactic reaction The view merely includes endothelial cells among the 
tissue cells affected 
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Wiieyls, Inflammation and Shock 

It is pertinent at this point to emphasize an essential physiologic rela- 
tionship between wheal formation (the ‘triple response' of Lewis), in- 
flammation and shock I have been unable to find a single exception to the 
following generalization Those agents which when applied to the skin evoke 
an whcanal reaction, will likewise evoke acute inflammation when applied to 
tioimal tissues The same agents will pioduce typically the syndiome of 
shock if then effects are excited systemically For examples mechanical 
trauma to the skin is followed by wheal formation (Lewis), if more ex- 
tensive it is followed by inflammation, severe extensive mechanical trauma 
results m shock Histamine produces a wheal when a minute amount is 
applied m the skm, and produces acute inflammation when introduced mtc 
living tissues , when a sufficient quantity is injected intravenously, shock is 
the result Heat suitably applied to the skm produces the ‘ triple response,’ 
and is followed by inflammation, an extensive superficial burn will cause 
shock A minute amount of antigen produces a wheal in the skin of a 
sensitized subject and will produce local inflammation (Arthus’ phe- 
nomenon) of the tissues under suitable conditions, the injection of a suf- 
ficient amount of protein into a subject sensitized to it, will produce shock 
The same observations apply to a wide variety of agents including chemical 
poisons such as HgCl 2 , arsemcals et al , sepsme, emetine, peptone and ex- 
tracts of tissue, bile and cholic salts, the poisons of actinia and other marine 
animals, bee-stmg poison, snake venoms, diphtheria toxin and other bacterial 
products 

The essential factor m the reaction to all such agents is injury to capil- 
lary endothelium produced either directly or, as postulated by Lewis, in- 
directly through the agency of a substance released by the tissue cells m 
response to the injury Wheal formation results from the local effects of 
vascular dilatation and permeability These are the circulatory changes of 
acute inflammation The leukocytic phenomena of inflammation are pro- 
duced by substances liberated by injured cells 17 <3> When similar dilatation 
and peimeability of capillaries and venules are produced in extensive visceral 
areas, they result m a circulatory deficiency which manifests itself in the 
syndrome of shock 

Summary 

The physiologic disturbances accompanying anaphylaxis are of the 
same character as those of poisoning with peptone, and those of traumatic 
shock The gross and microscopic r isceral changes are of the same char- 
acter after death from each of these conditions These observations in- 
dicate that the underl} mg mechanisms are related 

The anaphylactic reaction is cellular rather than humoral in location 
The meeting of antibody and antigen within the cells irritates or injures 
them and causes increased functional activit) if the injury is mild If 
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severe it results m an inflammatory reaction not different from that which 

follows other injuries , r 

There is evidence that the capillary endothelium is a chief pom 
mry m anaphylaxis The capillaries respond to this, as to other injuries 
by loss of tonus and increased permeability Anaphylactic shock probab y 
results from the direct effect of the antigen upon the sensitized endothelial 
cells, rather than indirectly by injury to tissue cells which by liberating 
substance cause capillary dilatation 

The development of skin wheals, tissue inflammation and systemic cir- 
culatory failure m anaphylaxis, is significantly similai to wheals, inflamma- 
tion and shock following trauma and other injuries to living tissues e 
fundamental capillary reactions in these lespective phenomena are 1 entica 
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EXPERIENCES IN TREATING TOXIC GOITER IN A 
LARGE PUBLIC HOSPITAL * 

By w o Thompson, M D , F A C P , S G Taylor, III, M D , 
K A Meyer, M D , and R W McNealy, M D , Chicago , Illinois 


The treatment of disease m a large public hospital presents unique prob- 
lems The Cook County Hospital, m which this study was made, has 3200 
beds and its patients represent, for the most part, the poorest element in the 
city of Chicago The conditions in the hospital with regard to the staff, 
interns, nurses, diet and crowding are about the same as m most similar 
institutions Disease is seen more in its advanced than in its early stages, 
and in the case of toxic goiter, a large number of severe cases of long stand- 
ing are observed in markedly undernourished individuals It is of interest 
to observe whether these factors preclude the establishment of a low opera- 
tive mortality rate in this disease 

The mortality from operations for goiter in this hospital has been sum- 
marized m a previous communication to this College 1 For the years 1931, 
1932 and part of 1933 it was 13 1 per cent for exophthalmic goiter, 9 8 per 
cent for toxic adenoma, 4 1 per cent for non-toxic adenoma and 2 6 per 
cent for simple goiter Among factors responsible for these high mortality 
rates may be mentioned ( 1 ) inadequate preoperative and postoperative care, 
with lack of good judgment in selecting the time of operation, and (2) too 
frequent relegation of operative procedures to surgeons who lacked the 
special training requisite for thyroid surgery It was common practice for 
patients to be operated on from seven to ten days after starting iodine, re- 
gardless of other considerations Patients were placed on the usual ward 
diet which was, for them, very inadequate in calories, and they often lost 
weight on it The time of operation was often decided, not by the attend- 
ing man, but by the senior intern The infrequency of checking the condi- 
tion of the patient with metabolism tests may be gauged from the fact that 
there was one unsatisfactory basal metabolism machine for the whole hos- 
pital of 3200 beds, and that only a few tests were done each day by a tech- 
nician who also had the responsibility of the electrocardiographic laboratory 
The fluid used for parenteral administration, because of its method of 
preparation, usually produced severe reactions, almost uniformly causing 
chills, fever, and redness and swelling of the part into which it was injected 
In some instances records indicate that reactions from fluid may have con- 
tributed to the death of the patient, particularly when given intravenously 
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We began our work in the latter part of 1932 It was neither possible 
nor desirable that we should have control of all the patients with goiter m 
the hospital From 1933 on we observed nearly half of them The re- 
mainder served as a control for a few years, and later on in modified degree, 
after the ideas developed exerted some influence throughout the whole hos- 
pital We are very grateful to the various members of the staff who co- 
operated with us to make this study possible The hospital has made an 
important contribution by permitting us, with few exceptions, to keep pa- 
tients m the institution as long as seemed desirable to prepare them for 
operation 

We began by treating each patient as an individual problem Perhaps 
the most important principle adopted was the withholding of surgery until 
the condition of the patient justified operation, regardless of how long this 
took It is our contention that the battle is commonly won or lost before 
any operative procedures are carried out and that m most instances a crisis 
m the postoperative period means inadequate preoperative preparation We 
have not been greatly concerned with the length of time that iodine was 
administered before operation, often extending it to many weeks in spite of 
an increase in basal metabolism In general, the other factors concerned 
offset this risk Until the fluid for parenteral use was improved, we pro- 
hibited its administration unless specially prepared fluid was obtained out- 
side the hospital f A special high caloric diet for patients with toxic goiter 
was developed and operation was rarely resorted to unless the patients 
earned weight Another important consideration was that we gradually 
gamed more control over the selection of surgeons 

Results 

It will be necessary to group toxic adenoma and exophthalmic goiter 
together under the general heading “ toxic goiter ” In our own series a 
distinction was made between the two diseases, but in the case of other 
observers, the diagnosis of toxic adenoma was made too frequently, usually 
by the intern We have gone through all the hospital records for the years 
1931-33 and tried to establish the true proportion of toxic adenoma to 
exophthalmic goiter for these years So far as we could tell, it was about 
1 case of toxic adenoma to 3 of exophthalmic goiter (1 to 3Vz in our own 
series), and this ratio probably holds throughout succeeding years 

We have summarized the mortality rates m patients who were under 
our care and those who were not, in tables 1 and 2 and in figure 1 In 1931, 
just before our work began, there were 16 deaths following 159 thyroidec- 
tomies for toxic goiter — a mortality of 10 1 per cent During the period 

* Some time after the work was started we began distilling small amounts of water for 
the preparation of fluid for parenteral use m our own laboratory, and for many months this 
was the only source m the hospital of water suitable for such purposes This function was 
later taken o\er by Dr Fantus Making good fluid available to all the patients in the hospi- 
tal has, m our opinion, been one of the major therapeutic improtcmcnts of the last few jcars 
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1932-37 there were 54 deaths following 572 thyroidectomies for toxic goiter 
m patients whom we did not have charge of — a mortality of 9 4 per cent 
During the same period there were 9 such deaths following 317 thyroidecto- 
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Mortality from Thyroidectomy, Cook Countv Hospital — Series of Other Observers 
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mies for toxic goiter m patients whom we did have charge of — a mortality of 
2 8 per cent The number of cases is not large enough for the mortality 
rates to be significant on a yearly basis, but they natuially divide themselves 
mto two groups (a) those up to the end of 1934, and (b) those m the period 
1935-37 In February 1935 a new ward was opened m the hospital m 
which about 10 beds were allotted to us for the study of patients with goiter 
Since that time we have had better control over the preoperative and post- 
operative care of our patients and have been able for the most part to re- 
strict operations to a few men with a special intei est and training m thyioid 
surgery In the earlier period, 1932-34, there were 35 deaths following 
323 thyroidectomies for toxic goiter in patients who were not under our 
care — a mortality of 10 8 per cent and during the same period there were 
6 deaths following 129 such operations in patients who were under our 
care— a mortality of 4 7 per cent In the later period, 1935-37, there were 
19 deaths following 249 thyroidectomies for toxic goiter m patients not 
under our care — a mortality of 7 6 per cent, whereas following 188 such 
thyroidectomies m patients under our care, there were 3 deaths — a mortality 
of 1 6 per cent In other words, our mortality has been less than one- 
fourth as great as m the rest of the hospital during the later period, and less 
than one-third as great during the whole period 1932-37 

During the first period when the mortality rate for all our cases of toxic 
goiter was 4 7 per cent as compared with 10 8 per cent for other ob- 
servers, we were able to control the preoperative and postoperatne care to 
a considerable extent, but had very little choice of surgeons During the 
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second period, when our mortality rate was 1 6 per cent compared with 7 6 
per cent among other cases, we were able to control the preoperative and 
postoperative care still better, had developed more conservatism about the 
time of operation, and were able to restrict the operations to a smaller num- 
ber of more experienced surgeons Thus, our mortality of 1 6 per cent in 
the second period of the study may be compared with the mortality of 10 8 



19a 1S-3T 1932-34 1935-31 

Fig 1 Comparison of surgical mortality rates m patients with toxic goiter under our care, 

and those not under our care 


per cent for the rest of the hospital at the beginning of the study m order 
to give a better idea of the reduction that it has been possible to bring about 
It is to be noted that m the last three years there has been some reduction m 
mortality among the patients we have not had charge of This may be 
attributed m some degree to a change of attitude in the hospital as a whole 
toward the management of goiter, and to elimination of the severe reactions 
from fluid used parenterally There is no doubt m our minds that the 
mortality for the hospital as a whole can be reduced to less than 2 per cent 
with careful supervision In order to bring this about, however, the man- 
agement of all patients with goiter should be turned over to a small group 
of individuals who are specially qualified to carry this out The policy of 
etting many surgeons get a very limited experience in operating on patients 
with toxic goiter, together with the policy of keeping hospital beds free 
or use by quick turn-over of these patients on the medical wards, will in- 
evitably maintain a high mortality rate 
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It is also of interest to consider the mortality following operations for 
non-toxic goiter, which was largely of the adenomatous type During the 
period 1932—37 there were 8 deaths m 290 patients not under our care — a 
mortality of 2 8 per cent whereas during the period 1932-37 there was 1 
death in 88 patients under our care — a mortality of 1 1 per cent We do 
not have a sufficiently large number of cases to divide into two periods 
During the period 1932—34 there were 7 deaths m 164 patients of other 
observers (4 3 per cent) whereas during 1935-37 there was 1 death m 126 
patients (0 8 per cent) An important factor m the high rate during the 
first period was 4 deaths among their 69 patients in 1934 (5 8 per cent), 
a fact which is probably a coincidence, because during the same year they 
had their lowest mortality rate for toxic goiter 

Causes of Death 

It is instructive to review the causes of death m our patients with toxic 
goiter A brief analysis of them is given m table 3 Eight of the nine 
patients who died had exophthalmic goiter and one, toxic adenoma Only 
two of the nine patients died of a crisis In one (Mr F D ), death occurred 
seven houis after an unusually long operation involving much trauma We 
did not consider the patient to be m very good condition for surgery at the 
time (1934) and at present would not permit operative procedures m a 
similar case The other postoperative crisis developed m a thm, apathetic 
man ( Mr S L ) in whom exophthalmic goiter was complicated by diabetes 
melhtus He appeared, however, to be doing fairly well three to four days 
after operation, only to become worse in association with the development 
of pneumonia, from which he died five days after operation 

Three patients died from pneumonia One (Mr J K), had a chill at 
midnight and a temperature of 100 2° F at 5 a m the morning of operation 
These signs were unfortunately not detected by the intern and the patient 
had been in good condition when we saw him the night before Another 
man (Mr CP) had had an upper respiratory infection which had sup- 
posedly cleared up by the time of operation, but after a careful review of 
his case, it is questionable whether he was completely well In the third 
patient (Mrs F B ) there appeared to be no doubt that a fulminating 
bronchopneumonia was caused by unauthorized intratracheal anesthesia, 
which a resident in the nose and throat department was trying out, for re- 
moval of a substernal toxic adenoma The tube was left m se\eral hours 
after the operation and the patient died about 25 hours afterward 

One man 60 years old (Mr AN) who suffered from arteriosclerotic 
heart disease and had previously been in the hospital with cardiac decom- 
pensation, was corn alescmg satisfactorily until he suddenly became uncon- 
scious 10 days after opeiation and died three hours later, probably from 
either a cerebral or coronary accident 

It is noteworthy that three patients died from sudden respiratory dif- 
ficulty within 30 hours of operation In two (Mr C F and Mrs M C ), 



Table III 

Analysis of Deaths Following Thyroidectomy for Toxic Goiter, in Our Series 
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this was apparently associated with bilateral paralysis of the vocal cords, 
and m one (Mrs L T ) was apparently caused by pressuie from a hema- 
toma on a collapsible trachea 

In retrospect, it would appear that the deaths m eight of these nine pa- 
tients might have been prevented The development of pneumonia m two 
patients might have been avoided by moi e careful search for an upper res- 
piratory infection before operation, and in the third patient, we think would 
not have occurred if intratracheal anesthesia had not been used The 
rather sudden death m the 60 year old man, ten days after operation, can 
scarcely be attributed to the operation itself, and probably would have oc- 
curred without it The two crises might have been avoided by withholding 
surgery until the patients were in still better condition for operation The 
three deaths from sudden respiratory difficulty weie the result of purely sur- 
gical complications and could have been prevented by having adequate fa- 
cilities for immediate passage of a life-saving tube, followed by tracheotomy 
It is desirable that every patient have a special nurse for 48 hours following 
a thyroidectomy, so that emergencies may be detected as soon as they arise 

The single death among our patients with non-toxic goiter occurred in a 
woman of 37 with a large substernal goiter A pack was not inserted as 
ordered by the surgeon and she developed a large hematoma in which an 
infection developed, leading to cellulitis of the neck, mediastmitis, broncho- 
pneumonia, gangrene of the lung and finally death 23 days after operation 
This again was a purely surgical complication 

We think it is significant that since 1934 not a single patient with toxic 
goiter of whom we have had charge has died of a postoperative crisis This 
would appear to be largely the result of the great caie used in preparing these 
patients for operation 

Factors Influencing Operative Mortality 

Operative mortality is determined by (a) the condition of the patient, 
and {b) the skill of the suigeon 

General Preoperative Management 

In previous communications we have discussed m some detail the various 
factors concerned m getting the patient into the best possible condition for 
operation u 2 3 These may be summarized as follows 

1 The Admmrst) at ion of lodme Within very wide limits the size of 
the dose and the form m which it is administered are not important 2,4 No 
longer do we necessarily follow the old dictum of carrying out operation 
from 10 to 14 da>s after starting iodine All othei factors known to be 
important m determining the outcome must be taken into consideration 

2 Rest It is very important that this be properly regulated In order 
to preserve muscle tone and prevent patients from becoming bedridden, rest 
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must not be complete except m the presence of cardiac decompensation or a 
thyroid crisis, and then only until the emergency has passed 

3 A Diet Sufficiently High m Calones to Pioduce a Gam m Weight 
For most patients this means the administration of 4000 to 5000 calories 
a day The regular high caloric diets of most hospitals are not adequate 



IH fT't 2 m a i?i gernent a 0 ^ severe exophthalmic goiter in a very emaciated Chinaman 
tion in basal . Age 40 , yrs 1, Although there was at first a marked initial reduc- 

efferf nf it rnetab °hsni during the administration of iodine, he weighed only 34 kg Note 
the wholf nenod ', iabltS ' and of u , slng roentgen-ray therapy (X) Throughout 

cedurcs Ah, P r C dln 8 final S ain m weight he was too weak to stand operative pro- 
onlv a nindLlr 6 of operation (right hermthyroidectom} ) he was in good condition and had 
" y a moderate postoperative reaction 


or t ns purpose because they contain only about 3200 calones It is usually 
unw ise to operate unless weight is gained Sometimes attention to details 
o letar} habits may be a life-saving measure This is illustrated by a 
ue'TT 1 (figure 2) -who spoke English poorly and disliked our food He 
rrp!f 16 % n ^ ^ pounds and it -was impossible to produce a sufficient in- 

. , Se ' n 1S wei §fi t until we let him get his own supply of rice and cook it 
to lus taste in our laboratory 
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4 Roentgen-Ray Treatment m Patients with High Metabolic Rates , 
Refractory to Iodine 

5 The Admimsti ation of Digitalis in Caidiac Decompensation 

Favorable signs in predicting the outcome of operation are (1) Gam m 

weight, (2) Reduction m emotional instability and increase in muscle 
strength, (3) Reduction m basal metabolism during the administration of 
iodine, (4) Absence of upper respnatory infections, and (5) Absence of 
cardiac decompensation With a well marked gam m weight there occurs 
a reduction m emotional instability and an increase in muscle stiength, 
whether the basal metabolism drops or not 

It is usually safe to perform a thyioidectom> when 

1 The basal metabolism has dropped to plus 40 per cent or lower during 
the administration of iodine and the patient has gamed 10 pounds or more 
m weight 

2 Emotional instability and muscle weakness are slight or when both 
have decreased markedly m association with a gam in weight of 10 pounds 
or more, even though the basal metabolism has dropped very little 

3 Cardiac decompensation, present on admission to the hospital, has 
completely disappeared, provided other factors are favorable When 
edema is present on admission, loss of weight as a result of its dis- 
appearance must be taken into consideration m gauging the real change m 
the patient’s weight 

It is ideal when, at the same time, the basal metabolism drops to within 
nearly normal limits, the weight increases and emotional instability and 
muscle weakness decrease markedly However, such an ideal combination 
of favorable signs is encountered m only a small percentage of the patients 

In our experience it is usually unwise to operate when 

1 The patient fails to gam or is losing weight 

2 Emotional instability and muscle weakness are marked 5 

3 The basal metabolism is plus 60 per cent oi higher, m spite of the 
administration of iodine 

4 The disease is increasing rapidly m severity 0 

5 Less than two weeks has elapsed after an uppei lespiratory infection 
has cleared up 

6 Cardiac decompensation is present 

A thyroidectomy is ne\er an emergency procedure and when done as 
such often results m the death of the patient The single most important 
principle is ne\er to carry out surgical procedures until the condition of the 
patient has improved sufficiently to warrant them The death of a patient 
is almost ne\ er caused b} taking an adequate length of time for preoperative 
preparation An example of the length of time occasional!} necessary to 
prepare patients is illustrated in figure 2 
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Management of Patients Refractory to Treatment 

While we have developed certain genei al rules to aid us m deciding when 
a patient will or will not withstand suigical piocedures, the decision m an 
individual case is not always easy In an attempt to cover all possible con- 
tingencies we prefer to eir on the side of conseivatism We can always 
delay an operation, but once a crisis has set in usually nothing will stop it 
A certain proportion of patients are veiy difficult to piepaie for operation 
for one reason or another, the failure commonly being associated with little 
or no reduction or even with a rise m metabolism during the administration 
of iodine Sometimes in spite of a 1 eduction m metabolism, patients fail 
to gam weight and continue to have maiked muscle weakness and emotional 
instability It is necessary to devise some method of preparing these poor 
risk patients for surgery We have used roentgen-iay treatment, giving 
commonly one tieatment at weekly intervals for a total of about twelve 
treatments Because of some increase m the severity of the disease follow- 
ing each treatment, it is unwise to give them at shorter intervals An ex- 
ample of what may be accomplished by roentgen-i ay therapy is illustrated m 
figure 3 

By paying great attention to preoperative preparation, multiple stage 
operations can usually be avoided However, whenever there is any doubt 
about how extensive surgical procedures the patient will tolerate, it is wise 
to do the operation in at least two stages In rare instances we have re- 
sorted to ligations to test the ability of the patient to withstand surgery, al- 
though we doubt whether they have any other value 

Important Points in the Immediate Preoperative Preparation of 

the Patient 

In addition to the more prolonged period of preparation for operation, 
it is important m the period immediately preceding opeiation 

1 To make a careful search for an upper respiratory infection or a 
sudden mciease m the severity of the disease just before the patient goes to 
the operating room 

2 To administer a carbohydrate meal from six to eight hours before 
operation This helps to prevent acidosis m the postoperative period and 
is more important than in persons with normal basal metabolism, because 
o t ie speed with which patients with toxic goiter burn food 

3 To administer the regular dose of iodine with this meal 

do institute, at least 24 hours before the scheduled time of operation, 
some pi ogram suitable for the control of emergencies m patients m whom 
tne disease is complicated by diabetes 

Imiortant Points in the Immediate Postoperative Treatment 
the imme diate postoperative period the following points are lm- 
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Fig 3 The use of roentgen-ra> treatment (X) in preparing a patient with severe, 
exophthalmic goiter for operation (R R Ht 160 cm Age 30 vrs ) Note rapidity of 
rise in basal metabolism after initial reduction, in association with onset of an upper respira- 
tory infection Great severitj of disease, m spite of iodine, precluded operation After 
marked improvement with roentgen-raj therapj, subtotal th> roidectomj was performed with 
uneventful convalescence 
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1 Careful observation of the wound for the eaily detection of excessive 
bleeding 

2 Careful obseivation of the patient to detect respiratory difficulty as 
soon as it arises, either from laryngeal or tracheal obstruction Usually a 
paralysis of one vocal cord does not produce serious respiratory difficulty, 
but m its presence an emergency must be considered to exist until proved 
otherwise 

3 The services of a specially trained nurse for the first 48 hours, to 
report trouble as soon as it arises 

4 Facilities on the ward or m the patient’s room for emergency passage 
of a life-saving tube and performance of a tracheotomy 

5 Intravenous administration of a suitable combination of salt and 
dextrose for prolonged oi excessive vomiting, a thyroid crisis or circulatory 
collapse When a thyroid crisis is present the continuous intravenous ad- 
ministration of fluid for several days may be a life-saving measure, circu- 
latory collapse sometimes setting in shortly after it is stopped If patients 
are properly prepared, most of them do not require the administration of 
fluid postoperatively by the parenteral route 

6 Administration of iodine to control any residual thyrotoxicosis 

7 Search for parathyroid tetany on the second to the fourth post- 
operative day, and its control with suitable measures, if observed 

Condition of Patient vs Skill of Surgeon 

The relative importance of the condition of the patient and the skill of 
the surgeon in the reduction of operative mortality is not easy to determine 
As previously pointed out, it was largely by improving preoperative and 
postoperative management that we were able to reduce the rate from 10 8 
per cent to 4 7 per cent With still further improvement in these two fac- 
tors and considerable selection of surgeons, we were able to reduce the rate 
further to 1 6 per cent During the period 1932—37 three of the best 
surgeons had 5 deaths m performing 222 thyroidectomies for Thompson 
and Taylor a mortality of 2 3 per cent , whereas they had 22 deaths m per- 
formmg 297 thyroidectomies for other medical men — a mortality of 7 4 
per cent That surgical skill is important is obvious from the records of 
individual surgeons Numerous examples of unnecessary complications 
developing after operation by unskillful men could be cited 

Comment 

It has been demonstrated that even m a large, crowded, public hospital, 

lcre me dical care is of the type available on a restricted budget and where 

ie patients are largely from the poorest classes of society and commonly 
lave the disease in its more advanced stages, it is possible to establish a 
mor a it) rate from operations for toxic goiter that approaches that obtained 
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m the best highly specialized thyroid clinics m this country The medical 
care, although necessarily not of the quality most desirable, can, if con- 
stantly watched, be adequate in all essential elements , and the undernourish- 
ment so often noted in the patients can be overcome by special attention to 
their diet 

If hospitals wish to keep their mortality rates from thyroid surgery at 
the lowest possible figure, they must be willing to relegate the management 
of the patients to a group of internists and surgeons who are specially quali- 
fied in this field What has been done m thyroid disease can be done m 
many other fields, notably that of gall bladder surgery In all conditions 
involving surgical procedures, the outcome is determined by the preoperative 
condition and postoperative care of the patient, and the skill of the surgeon 
These factors are not peculiar to thyroid surgery 

Summary 

In a large public hospital it has been possible to reduce the mortality rate 
from operation for all cases of toxic goiter from 10 8 per cent to 1 6 pei 
cent, and for exophthalmic goiter from 13 1 per cent to 1 5 per cent, by 
paying great attention to the preoperative and postoperative care of the 
patient and by restricting surgery for the most part to specially qualified 
men 

The most important factors in causing this reduction appear to have 
been care in improving the preoperative condition of the patient and post- 
ponement of operative procedures until it appeared highly probable that the 
patient could stand them 

A thyroidectomy is never an emergency procedure and when done as 
such commonly results m the death of the patient 

A crisis m the postoperative period usually means that the preoperative 
care has been inadequate 

It is usually unwise to operate when 

1 The patient fails to gam or is losing weight 

2 Emotional instability and muscular weakness are marked 

3 The basal metabolic rate is plus 60 per cent or higher, in spite of 
iodine 

4 The disease is increasing rapidly in seventy 

5 Less than two weeks has elapsed after the disappearance of an upper 
respiratory infection 

6 Cardiac decompensation is present 

Roentgen-ray therap> is sometimes of value in preparing for operation 
patients who are refractory to other methods of treatment 

In retrospect, it seems probable that nearly all of the deaths in our series 
might ha\e been prevented Of nine patients with toxic goiter who died, 
m only two was the death the result of crisis, and m them the preoperative 
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condition was poor In three it was caused by sudden respiratory difficulty, 
representing a purely surgical complication m three by pneumonia and one 
old man with heart disease died rather suddenly ten days after operation 
Deaths from sudden respiratory difficulty can almost always be prevented 
by having adequate facilities available for immediate relief of the obstruc- 
tion The presence of upper respiratory infections must be watched for 
with the greatest care before operation, because they are an important cause 
of postoperative pneumonia 

If hospitals wish to keep their mortality rates at the lowest possible level, 
they must relegate the management of thyroid disease to internists and 
surgeons who are specially qualified m this field 
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TREATMENT OF UNDULANT FEVER, A REPORT OF 
FIVE CASES TREATED WITH A SPECIFIC 
POLYVALENT SERUM - 

By Harrison F Flippin, M D , Philadelphia , Pennsylvania 

The incidence of undulant fever m the United States is steadily on the 
increase The United States Public Health Service statistics 1 for 1927 
show only 112 cases as compared to 2008 reported m 1935 With this in- 
crease m the prevalence of the disease we find numerous reports 2 dealing 
with therapy It is not the purpose of this paper to attempt to evaluate the 
various forms of treatment but to repot t five cases of the disease which 
were effectively treated with a specific polyvalent serum f 

The antimelitensis serum used m the treatment of these cases was a 
sterile polyvalent antiserum of bovine origin with preservative Two sepa- 
rate groups of cattle were used m the production of the antiserum One 
group received, intravenously, ascending doses of heat killed suspensions of 
Brucella aboitus The other group received m the same manner, heat 
skilled suspensions of Brucella mehtensis The cattle received doses of the 
antigen on three days of each week The series of injections necessary to 
produce an agglutinin titer of 1 to 1600 or more against the specific antigen 
required approximately two months of such treatment Sera of individual 
bleedings from each group having sufficient potency, to which 0 35 per cent 
phenol had been added as a preservative, were pooled and allowed to age 
Equal paits of Buicella aboitus antisera and Bmcella mehtensis antisera 
were mixed and filtered The final mixture had an agglutinin titer of 1 to 
800 against both Brucella aboi tus and Bi ucella mehtensis 

The treatment m these cases varied somewhat at first as to the route of 
administration and dosage as we v\ ere concerned with serum reactions whose 
severity was then undetermined We now believe the method of choice is 
an initial intramuscular injection of 1 c c of serum as a test dose followed 
m 24 hours, if no reaction occurs, by six daily intravenous injections of 
50 c c of serum The serum is best given with 100 c c of physiological 
salt solution over a fifteen minute period 

Case Reports 

Case 1 G S , white male, 37 years of age, was admitted May 28, 1935, to Dr 
T Grier Miller's private sen ice, complaining of recurrent attacks of chills, fever and 
headaches of 13 months’ duration Physical examination was negative, except for a 

* Receiv ed for publication October 25, 1937 

From the Hematology Section and the Medical Clime of the Hospital of the Umvcr- 
sitj of Pennsylvania 

y Antimelitensis serum, Sharp and Dohme Lot No 85872 
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palpable spleen There was a moderate leukopenia, negative blood culture, a positive 
blood agglutination reaction for Bi uccllci abojtus m a dilution of 1 to 6400, and a 

UNDULANT FEVER 




Chart 1 


Showing temperature readings and serum administrations 


and the GS i ^° r ^ ,ucc ^ a abortus Chart 1 portrays the temperature readings 
tion There ^ am ? u " ts of serum administered as well as the mode of administra- 
" as a sl 'S ht elation of temperature and some itching of the skin fol- 


234 


HARRISON F FLIPPIN 


lowing the first 50 c c of serum The patient returned to work two weeks after the 
completion of this treatment and since then has remained in good health 

Case 2 L W , white girl, 17 years of age, admitted July 31, 1935 to Dr T 
Grier Miller’s private service, with a history of chills, sweats, and fever of four 
months’ duration, during which time there were marked weight loss and weakness 
A palpable spleen was the only positive physical finding There was a moderate 
secondary anemia, slight leukopenia, negative blood culture, positive blood agglutina- 
tion reaction for Brucella aboitus m 1 to 2560 dilution, and a positive skm test for 
Brucella aboitus Temperature readings and serum administration are shown in 
chart 1 The only evidence of serum sickness was extreme weakness on the fifth 
day of treatment and for that reason serum was not given for 24 hours The patient 
became symptom free within two weeks following the serum and has continued well 

Case 3 ME, white female, 26 years of age, admitted September 27, 1936 
to Dr Thomas Fitz-Hugh’s private service, complaining of weakness, loss of weight, 
sweats, and fever of 12 months’ duration Physical examination was negative 
There was a moderate leukopenia, negative blood culture, positive blood agglutination 
for Brucella aboi tits m a dilution of 1 to 6400, and a positive skm test for Brucella 
abortus The temperature readings and serum administration are shown in chart 1 
There were no signs or symptoms of serum sickness The patient became free of 
symptoms within three weeks after the completion of the serum therapy, and has 
remained in good health 

Case 4 J C , white male, 29 years of age, admitted September 24, 1936 to Dr 
Alfred Stengel's ward service, suffering with marked weakness, loss of weight, night 
sweats, chills and fever of three months’ duration Physical examination was nega- 
tive except for evidence of weight loss and a palpable spleen There was a moderate 
secondary anemia, slight leukopenia, negative blood and urine cultures, positive 
blood agglutination for Brucella aboitus m a dilution of 1 to 5120, and a positive 
skm test for Biucella aboitus Temperature readings and serum administration are 
shown in chart 1 There was no evidence of serum sickness The patient became 
free of symptoms within two weeks after receiving serum and has remained well 

Case 5 E F , white male, 52 years of age, admitted November 12, 1936 to Dr 
Alfred Stengel’s private service, with a history of weight loss, profuse sweats, and 
fever of one month’s duration Physical examination was essentially negative 
There was a moderate leukopenia, negative blood culture, a positive blood agglutina- 
tion for Biucella aboitus m 1 to 6400 dilution, and a positive skin test for Biucella 
abortus Temperature readings and serum administration are shown in chart 1 
There was no appreciable serum reaction Serum was not given on the sixth day 
due to a misunderstanding Except for weakness, the patient became essentially free 
from symptoms within three weeks after serum therapy Since that time the patient 
has remained m good health 


Discussion 

In this report we have included every case of undulant fever that was 
treated with serum m this hospital The duration of illness m these cases 
was from 1 to 13 months Aside from the usual routine measures, none of 
these patients received any other form of therapy than the specific poly- 
valent serum The diagnosis was made in all cases by a typical history, a 
positive skm test, and a positive blood agglutination in high titers for 
Biucella abortus At this time all five cases are in good health, with ap- 
parent cures ranging in duration from 8 to 24 months We have made no 
attempt to explain the mechanism of recovery Whether the beneficial ef- 
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fects are due to the specific action of the serum or not, is beyond the purpose 
of this report We are merely piesentmg five proved cases of undulant 
fever which apparently recovered, following the administration of a specific 
polyvalent serum 

We wish to express our appreciation to Dr L J Wenger of the Sharp and Dohme 
laboratories for his help in this study 
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DETERMINATION OF THE NORMAL CIRCULATION 
TIME FROM THE ANTECUBITAL VEINS TO THE 
PULMONARY CAPILLARIES BY A NEW 
TECHNIC 4 

By Samuel Candel, M D , Brooklyn, New Y oik 

In the original determinations on the velocity of blood flow in man by 
Blumgart and Weiss, 1 a method was employed in which radium was in- 
jected This required an elaborate apparatus for the detection of radium 
and did not lend itself to wide clinical use, so that m later studies, simpler 
methods were devised 

The vast majority of the tests now practiced have for their staitmg point 
the injection of some substance into a vein m the antecubital fossa The 
time that it takes that substance to move m the blood stream to another 
fixed point is measured Depending upon the method used, the circulation 
time through one or the other of two pathways is determined One ends 
m the pulmonary capillaries and includes the venous channels from the 
antecubital fossa through the superior vena cava to the right auricle, the 
right ventricle and the pulmonary artery The other ends m capillaries 
which are the terminal branches of a systemic arteriole and includes the 
venous channels leading from the antecubital fossa through the superior 
vena cava to the right auricle, the right ventricle, the pulmonary artery, the 
pulmonary capillaries, the pulmonary vein, the left auricle, the left ventricle 
and the aorta 

The measurement of the first pathway includes only the right heart and 
gives us what is known as the “pulmonary circulation time ” The meas- 
urement of the second circuit is spoken of as the “complete circulation 
time ” and includes both the right heart and the left heart In this paper 
we shall deal only with a method for measuring the pulmonary circulation 
time 

The methods which are now commonly employed to measure the pul- 
monary circulation time consist in the injection into one of the antecubital 
■veins of a volatile substance such as ether, 2 ’ 3 perfumes, guaiacol, sodium 
cacodylate, allyl sulphide, methyl salicylate, 3 colloidal sulphur 4 The time it 
takes for the appearance of their characteristic odors on the breath is meas- 
ured The test may be used either subjectively by instructing the patient 
to signal immediately on percei\ mg the odor, or objectively, by the observer 
himself smelling the drug 

The methods which have been just described ha\e the following dis- 
ad\ antages 

* Received for publication July 24, 1937 

From the Medical Service of Dr M A Rabinovvitz 
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1 If the patient is required to notify the operator when he perceives the 
odor, then the method shares the disadvantages common to all subjective 
methods 

2 If the operator relies upon his own sense of smell, the method still 
has the disadvantage that the sense of smell in man is the most poorly de- 
veloped of all his faculties 

Several years ago, Dr Charles H Birnberg 5 of the Department of Ob- 
stetrics, m attempting to produce amnesia during labor by the intravenous 
administration of paraldehyde, noticed that practically all patients would 
cough before the needle was removed from the vein When this observa- 
tion was described to the present investigator, the possibility occurred to 
him of making this the basis of a new method for the determination of the 
pulmonary circulation time 

A perusal of the literature revealed that Noel and Souttar 6 were ap- 
parently the first to use paraldehyde intravenously as a hypnotic They ob- 
ser\ed that in five seconds the patient tasted paraldehyde In ten seconds 
the patient had a sensation of dizziness It is significant that the authors 
used paraldehyde and found it a safe hypnotic even m grave cardiac and 
pulmonary disease 

Honan and Hassler 7 administered a mixture of ether and paraldehyde 
intravenously for anesthesia They reported excellent results but discon- 
tinued their use because the drugs were rapidly eliminated from the lungs 
and seemed to produce a decided irritation of the larynx 

Collier 8 used a mixture of paraldehyde and ether intravenously as an 
anesthetic, and in four cases observed that paraldehyde appeared on the 
breath 30, 10, 15, and 10 seconds, respectively, after the injection 

Nitzescu and Iacobovici 8 utilized paraldehyde m an isotonic solution of 
glucose for basal anesthesia They reported 82 cases with satisfactory re- 
sults aside from the disagreeable odor on the breath 

Johnson 10 gave 5 c c of paraldehyde intravenously The patient lost 
consciousness in 10 seconds and comcidently with the onset of anesthesia, 
the patient coughed and a strong smell of paraldehyde was noted on the 
breath He found the drug satisfactory because it was stable, easy to pro- 
cure, required no sterilization and had a wide margin of safety 

Beauchemin et al 11 induced general anesthesia m 55 patients Their 
average dose was 9 2 cc for an adult weighing 60 kilograms Nineteen 
cubic centimeters, the largest dose used, was given to an individual weigh- 
ing only 46 kilograms They noticed that a cough occurred during the 

injection and discussed a method of administration devised to decrease the 
cough 

Since paraldeh) de is excreted m the lungs and produces a cough, can 
icadilv be procured, requires no sterilization, and since relatively large 
amounts can be injected without harmful effect, we did not hesitate to apply 
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its intravenous injection m order to develop an objective method 51 for the 
determination of the pulmonary circulation time 

I have found that 1 4 cc (an amount about one-sixth as large as the 
average therapeutic dose for anesthesia) is the minimum volume of paralde- 
hyde which when given intravenously produces a cough reflex most con- 
sistently In some individuals, 0 8 c c and m one patient, 0 2 c c was suf- 
ficient Therefore, m practically every case, 1 4 c c of paraldehyde 
fU S P ) was the dose used The time which elapsed between the moment 
of injection and the appearance of the cough was measured with a stop- 
watch 

One hundred males and females, with apparently normal cardio-vascular 
systems, varying m age from 15 to 70 years were tested by this method 
The results of these tests are summarized in table 1 The injections were 
given through a large bore needle (18 gauge) so that no time would be 
lost on account of mechanical resistance to the introduction of the drug 


Table I 

* Blood Velocity in 100 Patients with Apparently Normal Cardiovascular Systems 


Ages of Patients 

Pulmonary Circulation Time in Seconds * 

Totals 

3-4 5 

5-6 5 

7-8 5 

9 or more 

61 years and over 

1 

3 

3 

0 

7 

46-60 years 

3 

11 

4 

3 

21 

31-45 years 

6 

19 

4 

3 

32 

15-30 years 

3 

25 

... . .. _ 

9 

3 

40 

Totals 

13 

58 

20 

9 

100 


* Corrected to nearest half second 


A cough reflex was obtained m 96 per cent of the cases where 1 4 c c of 
paraldehyde was used The cough paroxysm lasted from a few seconds 
to 2 or 3 minutes Two of the patients fell asleep for a few minutes, aftei 
the injection of the drug When they awoke they had no unpleasant after- 
effects Most of the other patients complained of a sensation of dizziness, 
but this wore off quickly Another complication, which occurred in three 
cases, was venous thrombosis However, there was no sloughing of tissue 
or other harmful result 

As has just been mentioned, no cough reflex was produced in four in- 
stances In these, however, when the test was repeated after 15 minutes, 

*It maj be mentioned that the test may be modified and used as a subjective one, 
utilizing a smaller dose of paraldehyde The end point would then be given by the patient 
signalling m some way that he has smelled the drug 
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a cough reflex was obtained In such cases, or where too small amounts 
are injected to produce a cough reflex, one can use as an end-pomt, a sudden 
marked change in facial expression when the patient begins to smell the 
obnoxious substance 

Since the possibility existed that the circulation time had some correla- 
tion with the age of the patient, the results of the present study are classified 
according to the age of the patient (table 1) However, the various groups 
m table 1 are too small m numbers to permit the calculation of any correla- 
tion which might or might not exist Therefoie, the table has been con- 
densed into 9 groups of patients to form table 2 and the distribution of the 
various circulation times was calculated for each age group 

Table II 


Relation between Age of Patient and Pulmonary Circulation Time 


Ages of Patients 


Pulmonary Circulation Time m Seconds 

Totals 

3-4 5 

5-6 5 

7-10 5 

1 

46 years or over 

No cases 

4 

14 

10 

28 


Per cent 

0 14± 04* 

0 50 ± 06 

0 36A: 06 

100 

31-45 years 

, No cases 

6 

19 

7 

32 


Per cent 

0 19 ± 05 

0 59± 05 

0 22± 05 

100 

15-30 years 

No cases 

3 

25 

12 

40 


Per cent 

0 07± 03 

0 63 ± 05 

0 30rb 05 

100 


Total 

13 

58 

29 

100 


Per cent 

0 13± 02 

0 58± 03 

0 29 ± 02 

100 


* In this paper, the figure following the ± sign denotes the probable error The probable 
error = ± 0 6745 

V N 

P = frequency in per cent 

N = Total number of cases 

In addition to the frequency, the probable error of each frequency was 
calculated It is apparent almost on inspection that there is no significant 
difference m the circulation time m different age groups For example, let 
us take an apparently extreme difference, namely, between the frequency 
of occurrence of a short circulation time (column 1) m the age groups, 
15 to 30 3 'ears and 31 to 45 years In the former group, the frequency is 
/ P er cent an d in the latter 19 per cent, so that the difference between the 
hV0 J, re 9 uencles 1S 12 per cent 

The probable error of a difference = + P 2 2 where P x and P 2 are 

ie pro able errors of the two observed frequencies, which are being com- 
pare , prcn ided that the observed frequencies are independent of one another, 
as m t ie presen t instance He nce, the probable error of the difference 
m question = v(05) : -f (03) 2 = V 0034 = 06 or 6 per cent Hence, 
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even this apparently extreme difference (12 per cent) is less than 3 times 
its probable erior From this we may conclude that there is no correlation 
between age and circulation time 

Since there is no correlation between age and the pulmonary circulation 
time, it is permissible to combine all the observations when calculating the 
normal range (table 3) 


Table III 

Calculation of Mean and Standard Deviation 


PCX* 

/ 

X 

A 

r 2 

A 5 

30 

3 

-3 0 

- 90 

90 

27 0 

3 5 

2 

-2 5 

- 50 

6 25 

12 50 

40 

4 

-20 

- 80 

40 

160 

45 ! 

4 

-1 5 1 

- 60 1 

2 25 

90 

50 

24 

-10 

-24 0 

1 0 

24 0 

55 

10 

-0 5 

- 50 j 

0 25 

2 5 

Arbitrary Mean 6 0 

19 

00 

00 | 

00 

00 

65 

5 

+0 5 

4 25 

0 25 

1 25 

70 

11 

41 0 

411 0 

1 0 

11 0 

75 

2 

415 ! 

4 30 

2 25 

45 

80 

5 1 

42 0 ! 

4100 

40 

20 0 

85 

2 

42 5 

4 50 

6 25 

12 5 

90 

4 

43 0 

412 0 

90 

36 0 

95 

0 

43 5 


12 25 

00 

too 

4 

44 0 

416 0 

16 00 

64 0 

10 5 

1 

44 5 

4 45 

20 25 

20 25 

Totals 

| 100 


4 70 


260 5 


* Pulmonary circulation time corrected to nearest half second 
f = absolute frequency of occurrence 

# = deviation from the arbitrary mean 


Arbitrary Mean 
True Mean 


60 

Arbitrary Mean -f 


Standard Deviation — 


Zfx 

2 / 


= 6 + 


4 
- 4 


100 
6 07 seconds 

L/T £2 

2 / 


! 26Q 5 - (0 07) 2 
100 


1 61 


(5 = Difference between arbitrary and true means) 


Thus, it maj be seen that the mean pulmonary circulation time, by the 
author’s method, is 6 07 seconds and the standard deviation about the mean 
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is 1 61 seconds The probable error of the mean 


= ± 0 6745 


Standard Deviation 


where N = number of patients tested 


> 


= ± 0 6745 


1 61 
VI00 


= ± 0 11 seconds 
The probable error of the standard deviation 

Standard Deviation 


= ± 0 6745 
= ± 0 08 


V2 N 


Summarizing, Mean = 6 07 ± 0 11 seconds 
Standard Deviation = 1 61 ± 0 08 seconds 


Since 95 per cent of all random observations will fall between the limits 
of 2 times the standard deviation added to and subtracted from the mean, 
we may take the normal range as 2 8 to 9 3 seconds When a determination 
falls outside of this range the odds against its being normal are 20 to 1 
Since 99 7 per cent of the normal observations will fall within the range, 
mean + 3 times the standard deviation, if a pulmonary circulation time 
greater than 1 1 seconds is encountered, the odds are approximately 300 to 1 
that the finding is abnormal 


UISCUSSION 

4 T o 1C average Pulmonary circulation time as determined by Hitzig 3 was 
1 ° , S ^ COnds The average time obtained by Miller 3 was 6 to 9 seconds 
2 there were occasional determinations as low as 3 5 seconds and others 
as high as 1 1 5 seconds 

n i°” r Senes ’ the calculated mean was approximately 6 seconds The 

seconds ^ &S ab ° Ut 3 to 9 5 seconds A Ming over 1 1 0 

ajraincf + I 1 Sa e y be considered abnormal since the odds are 300 to 1 
against its being normal 

theS;“at°aL? g T m,ng CirCU ' at, ° n ‘ ,me by US '" S has 

ill m! le T d P ,° mt ’ a sharp con S h > 1S purely objective 
Lt dhe dru £ has a wide margin of safety 

bottle w.tW drUg 15 readlIy available and ma y be taken directly from the 
uottle w ithout previous preparation or sterilization 


Die disadvantages of the use of paraldehyde are 


seieral minutes^ & transitory dlzzm ess which, howe\er, passes away m 
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(2) Rarely, in the doses used, it may cause complete hypnosis lasting 
a few minutes However, there were no unpleasant after-effects when the 
patient recovered from the hypnosis 

(3) The cough usually lasts from 1 to 3 minutes It may be par- 
oxysmal and hard Theoretically, it might seem unwise to produce a cough 
paroxysm m a cardiac patient for whom the test would most frequently be 
indicated Actually, m a series of such patients, now being studied, the 
cough has resulted m no untoward symptoms 

(4) Venous thrombosis may occasionally result, but the frequency of 
this complication is much lower than with other drugs that have been used 

Conclusions 

1 A new method for the determination of the pulmonary circulation 
time is described 

2 1 4 c c of paraldehyde, intravenously, was the dose used 

3 A cough reflex was obtained in 96 per cent of cases at the first at- 
tempt In the other 4 per cent, a cough was produced upon repeating the 
test 

4 There is no correlation between the age groups studied and the pul- 
monary circulation time 

5 The mean value of the pulmonary circulation time in 100 adult male 
and female patients with apparently normal cardio-vascular systems was 
approximately 6 seconds The normal limits are 3 and 9 5 seconds 

6 A finding of a pulmonary circulation time over 1 1 0 seconds is almost 
certainly abnormal 


I wish to express my deep gratitude to Dr Meyer A Rabinowitz for his inspiration 
and constant encouragement which has always marked the relationship of the master to 
his pupils 

I am greatly indebted to Dr A S Wiener of the Department of Genetics and Bio- 
metrics of the Jewish Hospital for his invaluable aid in the statistical analysis 

I also wish to thank the services of Dr Louria and Dr Sussman from which some of 
the cases used in the present study were taken 
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THE VALUE OF SULFANILAMIDE IN THE TREAT- 
MENT OF INFECTIONS OF BLADDER AND UPPER 
URINARY TRACT; REPORT OF STUDY OF 
TWENTY-FIVE PATIENTS " 

By William J Ezickson, A B , M D , Philadelphia, Pennsylvania 

Following the epochal work of Domagk, 1 wherein he used with suc- 
cess the original Prontosil, m the treatment of streptococcic infections, many 
investigators abroad reported their findings with the use of this drug 
Scherber/ Anselm, 3 Kramer/ and others reported excellent results from its 
administration m clinical cases of puerperal fever, erysipelas, etc Follow- 
ing this Colebrook and Kenny 5 proved its value m the tieatment of puerperal 
infection due to hemolytic streptococci The first American report was 
made by Long and Bliss/ in which they corroborated expenmentally and 
clinically the work done abroad All this earlier work showing the value 
of the onginal prontosil and of sulfanilamide m the treatment of infection 
due to streptococcus has been corroborated and greatly extended since 
The value of sulfanilamide in the treatment of infections other than 
those due to the streptococcus was early reported Buttle, Gray and 
Stevenson/ and Proom 8 showed its usefulness in memngococcic infections, 
Cooper, Gross and Mellon/ and Rosenthal 10 in type III pneumococcic in- 
fections and Dees and Colston, 11 m gonococcic infections 

After \ery careful study the Council on Pharmacy and Chemistry of 
the American Medical Association 11 voted to accept sulfanilamide for in- 
clusion m New and Non-Official Remedies as a therapeutic agent for the 
treatment of infections by hemolytic streptococci of Lancefield’s serologic 
group A (May 29, 1937) 

Clinical Investigation 

A group of 25 patients, having various types of infections of the bladder 
and upper urinary tract, were studied and treated with sulfanilamide This 
group included for the most part, patients who have been under our care 
for a period of several months to seteral years, for infections of kidney and 
bladder, and who failed to respond to any previous treatment 

This study included the following data (1) Age, (2) Sex, (3) Prc- 
mous history, (4) Present diagnosis, (5) Symptoms before treatment, 
(6) Duration of symptoms, (7) Appearance of urine before treatment, 
(8) Culture of urine before treatment, (9) Total number of days treated, 

(10) Improvement noted (number of days after treatment was instituted) , 

(11) Symptoms after treatment, (12) Appearance of urine after treatment, 

* Recen cd for publication No\ ember 27, 1937 

From the Calculus Research and Urologic Clinics, Department of Urology, Pc nnsjl- 
\ania Hospital, Philadelphia, Pa 
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(13) Culture of urine after treatment, (14) Average pH of urine during 
treatment, (15) Reaction, (16) Present condition 

The accompanying table briefly summarizes these data (table 1) 

Age The age groups were as follows 


Between 20 and 30 1 

“ 30 and 40 5 

“ 40 and 50 9 

“ SO and 60 6 

“ 60 and 70 1 

over 70 3 


Sex Twenty-one males and four females were studied and treated 
Previous Histoiy One patient (case 3) had a left nephrectomy m 1927 
for renal tuberculosis and also a bilateral epididymectomy (tuberculosis) m 
1929 Four patients (cases 7, 8, 11 and 15) had urethral strictures, one of 
which (case 15) was complicated with a perineal fistula and an external 
perineal urethrotomy was done Six patients (cases 6, 9, 12, 14, 24 and 
25) had a transurethral prostatic resection The length of time elapsing 
from the time of operation until present treatment was from three weeks to 
three years Seven patients (cases 1, 16, 17, 18, 19, 20 and 21) had renal 
or ureteral calculi or both, with renal or bladder infection Three of these 
had a ureterolithotomy , one had a pyelohthotomy , one a nephrolithotomy , 
one had a nephrectomy and one had two pyelolithotonues and a nephrectomy 
Two patients (cases 2 and 4) had several attacks of pyelonephritis over a 
period of several years Two patients (cases 5 and 10) had symptoms of 
prostatism with chronic myocarditis and arteriosclerosis One patient (case 
22) had a penneal prostatectomy One patient (case 13) had a supra- 
pubic prostatectomy m 1935 , a transurethral resection of contracted vesico- 
urethral orifice m 1936 and this was followed by incontinence of urine, 
which condition still exists One patient (case 23) had chronic prostatitis 
and cystitis 

Pi csent Diagnosis — Cystitis Nine patients (cases 4, 6, 9, 12, 13, 14, 22, 
24 and 25) 

Pyelonephritis Foui patients (cases 16, 17, 19, 21) 

Urethral stricture and cystitis Three patients (cases 7, 11, 15) 

Piostatic hypertrophy with cystitis Two patients (cases 5 and 10) 
rostatitis and cystitis Two patients (cases 8 and 23) 

Calculus pyonephrosis and cystitis Two patients (cases 1 and 18) 
yelonephntis and cystitis Two patients (cases 2 and 20) 
venal and bladder tuberculosis with mixed infection One patient (case 3) 

Symptoms bcfoie Treatment Most of the patients (18 cases) had the 
o owing sjmptoms Frequency, diurnal and nocturnal, urgency and 
cAmna Several in this group also had hematuria The others (7 cases) 
Had lumbar pam and some d}suria 
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Dmation of Symptoms This varied from several months to five years 
Ten of these patients had symptoms from one to two years, nine from two 
to five years and only six under one year 

Appeal ance of Unite be foie Tieatment The urine before treatment 
was cloudy m all but two instances, and in these it was hazy 

Cultwes of Unite before Treatment The B coh was found m the 
cultures of the urine before treatment m eleven of the cases In two in- 
stances culture revealed B pyocyanens and B coh, in two cases, Fried- 
lander’s bacillus, in one case Staphylococcus albus, in one case Staphylo- 
coccus albus hcmolyticus and non-hemolytic streptococcus, m one case, a 
pure culture of hemolytic streptococci, m one case Staphylococcus albus 
hcmolyticus and hemolytic streptococci, m one case non-hemolytic Staphylo- 
coccus albus , m one case an unidentified gram positive micrococcus , m one 
case there was no growth m 72 hours 

Total N umbei of Days Tieated Treatment was carried out for from 
one to eleven weeks Most of the patients (14 cases) were not treated for 
more than four weeks Only two were continued on treatment for more 
than eight weeks 

Imp) ovcment Noted (Number of days after treatment was instituted ) 
Sixteen patients showed improvement, symptomatic or clearing of the urme 
or both, withm one week Two showed improvement m 10 days, two in 
two weeks , one m three weeks and four showed no improvement at any time 
Two of the 16 patients who showed improvement within one week con- 
tinued this improvement for a period of about four to six weeks and then 
all the original symptoms returned in as severe a form as before treatment 
was started 

Symptoms after Treatment Most of the patients (18 cases) had the 
following symptoms before treatment frequency, urgency, dysuria and 
nocturia In every instance but three, these symptoms disappeared entirely 
or were diminished m seventy after from one to two weeks’ treatment The 
most persistent symptom was nocturia but in most instances the number of 
voidmgs at night was much decreased 

Appeal ance of Unite after Tieatment The urme became clear in IS 
cases The appearance improved from cloudy to hazy in six cases and 
there was no improvement m the cloudiness of urme m four cases 

Culture of Unite aftei Tieatment In nine cases a negative culture of 
the urme was obtained after one to four weeks of treatment The organ- 
isms found in this group before treatment were chiefly the B coh and the 
streptococcus In the remaining 16 cases a wide variety of results were 
obtained In two patients who had both renal and bladder infection ( B 
coh ) a negative culture was obtained from the involved kidney but the 
B coh was still found m the bladder urme No change occurred m the 
cases in which we had found the B piotcus, Friedlander’s bacillus or the B 
pyocyanens, before treatment In several of the cases m which we obtained 
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The patient died on June 16, 1931 , 

Neciopsy Findings The necropsy was performed by Dr G. L Berdez, patholo- 
gist at St Mary’s Hospital, and the following is based on his report 

The body measured 172 cm in length and was m a moderately good state of 
nutrition There was a marked edema of the legs, thighs and of the external geni- 
talia as well as a moderate distention of the abdomen 

On opening the thorax it was noted that the cavity of the pericardium was com- 
pletely obliterated by grayish-white tumor masses, which glued together the visceral 



I'lc 3 Photograph of gross specimen shows the extensive involvement of the visceral and 

parietal pericardium 

and parietal layers of the pericardium It was with difficulty that the pericardial 
adhesions could be separated, and most of the tumor masses remained attached to the 
epicardium (figure 3) These tumor masses were very hard and measured up to 1 
cm m thickness, and m places infiltrated the more superficial layers of the myocar- 
mm Hie} were graiish -white, friable, and show'ed areas of necrosis Almost 
tie entire surface of the visceral and parietal layers of the pericardium was coiered 
wit i the tumor tissue, which also completely surrounded the base of the aorta and the 
irst part of the pulmonary artery, rendering them quite rigid The mitral and tricu- 
spi \ a \ es w ere patent for tw o fingers , the aortic and pulmonary valves w ere com- 
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petent There were a few yellowhsh spots on the mitral valves, but no further de- 
posits were noted on the valves or on the endocardium The myocardium was 
brownish red and somewhat edematous The heart weighed 800 gm Several 
small lymph glands around the arch of the aorta were found to be extensively in- 
vaded by the tumor tissue 

The right pleural cavity contained 2,000 cc of clear serous fluid, and no ad- 
hesions were noted, while the left pleural cavity contained 1,000 c c of clear serous 



Fig 4 Photomicrograph of the pericardium — low power magnification 

fluid, and several fibrous adhesions were noted over the upper left lobe The right 
and left lungs weighed respectively 325 and 430 gm A large hemorrhagic infarct 
was noted in the lower left lobe, and m the corresponding branch of the pulmonary 
artery was a moderately large embolus 

The lung tissue as a whole was congested and edematous No evidence of 
metastatic invasion w'as noted m the lungs, m the peribronchial or tracheal h inpli 
glands 
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The abdominal viscera were essentially negative except for evidence of chronic 
congestion (No evidence of metastatic malignancy was found ) 

Microscopic examination of the tumor masses (figures 4 and 5) of the P eri " 
cardium showed that the tumor tissue was formed by spindle cells which infiltrated 
diffusely the tissue of the pericardium, including the subserous layers In certain 
areas the tumor tissue extended to the superficial layers of the myocardium Small 
round spaces could be recognized hete and there in the tumor tissue, representing 



Fig 5 Photomicrograph of pericardium 

what was left of the adipose tissue of the subepicardial layers The tumor cells were 
arrange in bundles, pointing in various directions, and large areas of tumor tissue 
were comp etelv necrotic The tumor cells showed a marked irregularity m shape 
an size and contained nuclei which were generalh r elongated, moderately rich in 
cuomain, occasionally multiple, and at times showing mitotic figures In certain 
S r °ups of tumor cells filled the smaller -veins and lymphatics, and in the 
r mm a jacent to the tumor tissue areas of hmphocytic infiltration w^ere noted 
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The lymph glands located at the arch of the aorta showed extensive replacement by 
tumor tissue having a structure similar to that noted m the pericardium 

A diagnosis of spindle cell sarcoma of the pericardium was made by Dr Berdez 

Comment 

The necropsy findings indicate a case of primary sarcoma of the pericardium, 
involving extensively the visceral and parietal pericardium to the extent that the 
pericardial cavity was entirely obliterated by a fusion of the tumor masses 
There was only a moderate invasion of the myocardium, and the only evidence 
of metastatic invasion was found m the small lymph glands around the arch of 
the aorta The physical and roentgen findings supported a diagnosis of peri- 
carditis, and gave no clue as to the true etiological factor underlying the disease 
process The electrocardiographic records are of considerable interest m that 
they closely resembled the electrocardiographic records obtained in cases of 
recent coronary thrombosis They showed the presence of progressing myo- 
cardial disease, but nothing which could be considered characteristic or diagnostic 
of a malignant condition It is the opinion of several authors (Willius and 
Amberg, 6 Siegel and Young, 7 Houck and Bennett 8 ), that electrocardiograms in 
primary or secondary tumors of the heart do not show any findings which are 
characteristic of the malignant conditions but rather simulate the electrocardio- 
graphic findings associated with myocardial changes from other causes 

Conclusions 

A case of primary saicoma of the pericardium with physical, roentgeno- 
graphic, electrocardiographic and necropsy findings has been presented, to be 
added to the relatively small number of cases previously reported 
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THE EXPERIMENTAL PRODUCTION OF HYPERTENSION 


The question of the etiology of chronic renal disease and of the cardio- 
vascular lesions commonly associated with it has long interested investi- 
gators, and many attempts have been made to repioduce these conditions 
m animals Although some of these efforts have met with a measure of 
success, hitherto the experimental disease has nevei closely duplicated that 
seen in man An important ad\ance toward a solution of some phases of 
this problem has recently been accomplished through the work of Goldblatt 
and his associates 1 


These investigators were the first to reproduce m animals a condition 
closely resembling essential hypertension in man This they accomplished 
in dogs, and later in monkeys, by producing renal ischemia by partially 
clamping off one or both imam renal arteries They were able to control 
the seventy of the disease produced by varying the degree to which the 
arteries were constricted By causing moderate obstruction of one or both 
arteries, a sustained benign type of hypertension was produced In animals 
in which only one artery was paitly obstructed, the hypertension tended to 
subside after varying intervals, whereas in otheis m which both renal 
arteries were so treated, it persisted indefinitely, m some animals for more 
than five years These animals usually showed no evidence of impairment 
of renal function by the ordinary clinical tests and seemed normal m other 
respects No detailed description of the lesions found m these animals has 
yet been published, but thickening of the media and thickening and hyahmza- 
tion of the intima of the retinal and other systemic arterioles are mentioned 
If the ischemia was relieved by releasing the clamp, the hypertension 
promptly subsided The hypertension could not be pi evented or relieved 
by sucli procedures as bilateral sympathectomy, or section of the anterior 
spinal nerve roots If the ischemic kidney was removed, however, the blood 
pressure fell promptly to normal provided that the other kidney had not 
been injured Removal of both kidneys or complete occlusion of all the 
renal vessels does not cause hypertension Such facts led Goldblatt 2 to 
the conclusion that the hypertension must be due to the action of some 
humoral substance which is produced in the kidney tissue w hen damaged by 
ischemia Nothing definite is yet known as to the nature of this “ hypo- 
thetical effect substance,” or as to the mechanism by which it produces the 
iy pertension except that some adrenal cortex must be present 


cxncnm'pi!* ai Y 1 ’ k' Ncn ’ J> H \X7AL, R F, and Sum mervit t.e, W W Studies on 

pressure ln m^n Crt f nSIOn i ( P The . Induction of persistent elevation of sjstolic blood 
I rcssure b> means of renal ischemia, Jr Exper Med, 1934, hx, 347 

expenmcnml StU( j ,c \ on experimental lij pertension (V) The pathogenesis of 

1 luital h\ pertension due to renal ischemia, Ann Int Med, 1937, xi, 69 
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More recently Goldblatt 3 has reported the production of a malignant 
type of hypertension by more markedly constricting both renal arteries 
These animals showed a very high blood pressure and quickly developed 
evidences of grave renal insufficiency with elevation of the non-protein 
nitrogen and creatinine m the blood After varying intervals they became 
anunc, developed convulsions and coma and died in uremia At necropsy 
the most striking findings consisted of numerous petechial hemorrhages 
caused by focal lesions m the capillaries and arterioles The arterioles 
showed a deposition of hyalin beneath the mtima and areas of necrosis 
These lesions were regarded as identical, except for their greater severity, 
with those found m human cases of malignant hypertension They were 
found m the systemic vessels in many areas, but not, however, m the kidneys 
Their production apparently depends upon both the presence of a humoral 
toxic substance and a high tension within the vessels 

In some animals intermediate types of disease were produced sustained 
hypertension with at first slight impairment of renal function, and later, 
perhaps after a long interval, grave renal insufficiency and death m uremia 
Much of Goldblatt’s work has already been confirmed by other in- 
vestigators 4 

This work has an endent application only to certain phases of renal 
disease in man It offers no obvious help in explaining the production of 
diffuse glomerular nephritis of infectious origin If hypertension m man 
is also a result of renal ischemia, the site of the obstruction to the circulation 
must be m the small vessels, particularly the preglomerular arterioles The 
fundamental cause of these arteriolar changes remains obscure In spite 
of these limitations, however, such experiments provide new and promising 
methods of approach to many problems concerning hypertension, and they 
should help to rationalize the treatment of this serious condition 

P C 


POSTMORTEM EX AM IN A TIONS 

In this issue Dr Alan Gregg has drawn attention to the value to the 
patient of demanding of his physician that a post mortem be performed m 
the event of his death This highly original and valuable contribution to 
our thinking on this subject deserves wider circulation among the laity than 
it will recene through the pages of the Annvls The most effective 
method of spreading this doctrine would be for individual ph> sicians to gn e 
to their patients a reprint of Dr Gregg's address to the College With Dr 
Gregg’s permission arrangements have been made therefore whereby any 

3 Goldblatt, H Studies on experimental hjpertension (VII) The production of the 
malignant phase of hypertension, Jr Expcr Med , 1938, Ku, 809 

* Chud, C G Observations on the pathological changes following experimental h>pcr- 
tension produced by constriction of the renal arterj, Jr Exper Med, 1938, Ku, 521 
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practicing physician can order such reprints direct from the Lancaster Press, 
Lancaster, Pennsylvania * 

In the discussion of the pros and cons of State Medicine the present sys- 
tem of medical care is frequently attacked on the ground that it includes no 
method of supervision of the competency of the practitioner Our position 
m this respect would be a stronger one if we could say that the quality of 
the medical care we offer cannot urgently need revision in the cases which 
have recovered, and that we advocate and work towards the goal of 100 per 
cent of autopies of fatal cases as the best corrective of defects in our 
knowledge, skill or judgment 

* The cost may be computed by reference to the paragraph on Reprints on the back cover 
of this journal 
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The Therapeutic Piohlcm m Boivcl Obsti action By Owen H Wangensteen, 
MD, PhD 360 pages, 17X25 5 cm Charles C Thomas, Springfield, 111 
Price, $600 

This summary of the author’s many investigations and experiences on the sub- 
ject of intestinal obstruction is a small book of definite value The practical 
utility of the book will be appreciated by the physician, the surgeon and the re- 
searcher The bibliography contains geneious quotations of more than one thousand 
authors 

Dr Wangensteen points out the “ slender support by recent researches of the 
toxic theory” and demonstrates with persuasive eloquence the increasing evidence 
that mechanical factors are essential elements determining the mortality rate 

Therapeusis guided along these lines has reduced the mortality rate and “ sup- 
ports the denial of the fatality resulting from toxic absorption ” At the same time, 
the suction method is not construed to be the choice of procedure m all cases of ob- 
struction “ Operation still is and possibly will continue to be the chief mainstay of 
therapy m most forms of bowel obstruction It is, however, apparent that some cases 
need not be operated upon, particularly patients with partial obstruction of the small 
intestine ” Early operation is the choice m strangulation obstructions 

C F PI 

Pocket Atlas of Anatomy By Victor Pauchet and S Dupret 3rd edition 368 
pages , 12 X 18 5 cm Oxford University Press, New York 1937 Price, 

$4 00 

Containing 345 plates and condensed to -very convenient proportions this “ Pocket 
Atlas of Anatomy ” covers almost as much ground as its fellows of larger size 
Although the plates are relatively small they are clear, detailed, well-labelled and not 
over-crowded Each region is adequately dealt with and cross sections are included 
where important relations are to be demonstrated There is no abbreviated text such 
as often detracts from the merits of other atlases The terminology is that “ adopted 
by the Anatomical Society at Birmingham m 1933, but where the names differ 
markedly from the Basle Nomina Anatomica, the B N A are retained m square 
brackets,” which makes the book reasonably adaptable to all schools The hope ex- 
pressed on the fly-leaf that “ this Pocket Atlas of Anatomy will be of service not only 
to students but to general practitioners and surgeons on account of its handiness and 
simplicity” has a fair chance of fulfillment if it is realized that books of its calibre 
aie to be used m conjunction with textbooks and dissecting room study and not as a 
substitute for either 

M E 

Clinical Roentgen Thciapy Edited by Ernest A Pohle, MD, PhD, FACR, 
Professor of Radiology, Chairman, Department of Radiology and Physical 
Therapy, University of Wisconsin, Madison, Wisconsin 819 pages , 15 X 24 cm 
Lea & Febiger, Philadelphia 1938 Price, $10 00 

This work constitutes an edition of chapters contributed by seventeen specialists 
of the United States, Canada, and Europe and represents the first real attempt to 
assemble the vast store of knowledge of roentgen therapy into a volume for the Eng- 
lish speaking radiologists Attempts to produce such a volume previous to this time 
have been fraught with discouragement due to the rapid changes that have been 
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taking place m this branch of medicine With the standardization of the interna- 
tional “ r ” unit, the improvement of apparatus, the standardization of technics, and 
the ability to duplicate and check the results of investigators, the specialty of radiology 
has become more stabilized A tremendous amount of material has been condensed 
by the authors who have maintained a keen sense of discrimination between that 
which is worthy and that which will not withstand the scrutiny of medical science 
A multitude of conditions have been treated by the roentgen-rays and an honest effort 
has been made to evaluate the claims of over-enthusiastic workers 

The clinical aspect of many conditions considered has been included, a feature 
which makes for interest, completeness, and logic m comprehending the problems in- 
volved m the treatment of malignancy and infections Controversies have not been 
included since details would defeat the purpose of the book The extensive bibliog- 
raphy furnishes the reader with a supply of material for reference if he desires 
further information 

The editor uses occasional helpful foot-notes to explain, clarify, and correlate the 
writings of the foreign specialists with those of the American 

Because of the combined use of radium and roentgen-rays in certain conditions 
an adequate discussion of the use of the former is included in spite of the limitation 
suggested m the title This volume can be recommended as an invaluable guide for 
every roentgenologist 
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Clinical U analysis By Robert A Kilduffe, AM, M D , F A S C P 428 pages, 
23 X 14 5 cm FA Davis, Philadelphia Pa 1937 Price, $4 00 

This is a concise and comprehensive treatment of the subject of urinalysis in- 
tended for the use of the practicing physician The text is well planned There is 
a short history of the subject and a brief discussion of the anatomy and physiology 
of the kidneys The major portion of the book is devoted to the composition of urine 
and the better methods of analysis available with interpretations of results The 
author has also included an outline of equipment and reagents necessary for setting up 
an office laboratory The book is not only of value to the physician who makes his 
own analyses but also to those who must interpret the reports from clinical labora- 
tories 
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Die physiologische mid klmtsche Bedentung dcs Bhilammomaks (Physiological and 
Clinical Significance of Blood Ammonia) By Lazar Stanojevic, M D 64 
pages , 16 X 23 5 cm Theodor Stemkopff, Dresden and Leipzig 1938 Price, 
RM 6 

This small monograph is essentially a critical survey of the literature (213 refer- 
ences) on the determination of the ammonia content of the blood and its significance 
in physiology, pathology and medicine The author himself is an active investigator 
' n tusfidd Workers engaged in research on this subject or individuals desiring 
etaued information on blood ammonia should find this book invaluable 
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Pi actical Methods in Biochemist! y By Frederick C Koch Second edition 302 
pages, 16 a X 23 5 cm William Wood and Co , Baltimore 1937 Price, $2 25 

This laboratory manual is divided into three parts Part I (74 pages) deals 
t * 1 0n carboh ydrate s , hpins, proteins and hydrogen-ion concentra- 

ar P a ges) describes experiments on salivary, gastric and intestinal 

g n and Part III (124 pages) deals with qualitative and quantitative 
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experiments on blood and urine Concise but adequate directions are given for 232 
experiments , 

“ Although this manual is intended primarily as the practical companion to Pro- 
fessor Matthew’s textbook, nevertheless it contains considerable explanatory matter,” 
a feature which appeals particularly to the reviewer, " in order to help correlate the 
theoretical and laboratory aspects of the subject matter ” Since over half of the 
experiments are devoted to blood and urine chemistry, the book should prove valuable 
not only to medical students but to hospital laboratory workers and clinical chemists 
as well “ However no attempt has been made to interpret the significance of the 
results m blood and urine analysis” Although the experiments and methods are 
well selected and clearly described, the reviewer feels that a few typical experiments 
on bio-colloid chemistry would be helpful additions to an otherwise valuable book 
It is well printed and well bound and the subject matter is attractively presented to 
the eye by means of the variation in the size of the print An index and adequate 
references to the original literature are included A large and informative appendix 
(63 pages) containing an extensive list of reagents and solutions and detailed direc- 
tions for their preparation, frequently including an exposition of the chemical prin- 
ciples involved, adds materially to the value of this laboratory manual 
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Gifts to the College Library 

Acknowledgment is made of the receipt of the following gifts to the College 

Library of publications by members 

Repnnts 

Dr Guy W Carlson, FACP, Appleton, Wis— one reprint, “An Outbreak of 
Trichimasis m East Central Wisconsin”, 

Dr Norbert Enzer, FACP, Milwaukee, Wis —one reprint, “ Chronic Lung Changes 
in Electric Arc Welders ” , 

Dr A Allen Goldbloom, FACP, New York, N Y —two reprints, “ Schmincke’s 
Tumor (Lympho-Epithelioma) with Metastases Complicated by Tracheo-Esopha- 
geal Fistula ” and “ Clinical Studies in Circulatory Adjustments IV Obliter- 
ating Pulmonary Arteritis with Secondary Pulmonary Changes and Right 
Ventricular Hypertrophy, Report of a Case with Autopsy”, 

Dr Ernest E Hadley (Associate), Washington, D C — two reprints, “The Psy- 
choanalytic Clarification of Personality Types” and “Unrecognized Antagon- 
isms Complicating Business Enterprise ” , 

Dr Florimond J LeBlanc (Associate), Elgin, 111 — one reprint, “Oxidation Reduc- 
tion in Colloidal Chemistry ” , 

Dr Lowell S Selling, FACP, Detroit, Mich — two reprints, “ The Endocrine 
Glands and the Sex Offender” and “ Un Tipo Especial De Homosexualidad 
Encontrado En Las Escuelas Correccionales De Ninas ” 


Sectional Meeting of Florida Members 

Fellows and Associates of the American College of Physicians residing in 
Florida have organized an informal group for the purpose of closer acquaintanceship 
and a better opportunity to share each other’s progress They meet once each year 
on the day previous to the Florida State Medical Society meeting and m the same 
city Fellows and Associates residing in or near the city in which the meeting is to 
be held have charge of the program, which consists of short clinical discourses in the 
forenoon, round table luncheon and a general visit and get-together in the afternoon 
Ihe organization is entirely informal, there being no by-laws and the expense is 
prorated by the members who attend each year 

The first meeting was held at Miami, May 9, 1938 Dr P B Welch, FACP, 
1 iami > " as first chairman and Dr Kenneth Phillips, FACP, Miami, was the 
first secretary Program was as follows 

Contagious Diseases of Childhood Immunization and Modification,” Dr War- 
„ ren Quilhan, FACP, Coral Gables , 

Differential Diagnosis of Chest Pain,” Clinic, Dr E Sterling Nichol, FACP, 
Miami , 

Modern Treatment m Diabetes Mellitus,” Dr Arthur Walters (Associate), 
Miami Beach, 

Advances in Fever Therapy by Physical Means,” Motion Picture Demonstra- 
tion, Dr Kenneth Phillips, FACP, Miami 

itmnT illS Was followed by a round table luncheon, there were fifty-five members in 
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Meeting or Puerto Rico Members 

On June 12, 193S, Dr and Mrs R Rodriguez-Mohna tendered a dinner party to 
the members of the American College of Physicians resident m Puerto Rico at their 
country home m Hato Tejas, Bayamon The dinner was given m honor of Dr 
Ramon M Suarez, FACP, Governor of the College for Puerto Rico Dr Suarez 
gave a report to the members on the annual meeting of the College held m New York 
during April The following were present 

Dr and Mrs R Rodriguez-Mohna Dr and Mrs Enrique Koppisch 

Dr and Mrs Ramon M Suarez Dr and Mrs Arturo Carrion 

Dr and Mrs Cesar Dominguez Miss Clemencia Benitez 

Dr and Mrs Guillermo Marquez Dr Antonio Ortiz 

Dr and Mrs Juan Sabater Dr Oscar Costa-Mandrv 

Dr and Mrs Luis Morales 

A delightful day was spent by all and matters pertaining to the College were 
amply discussed Dr Suarez particularly recommended to all members of the Col- 
lege that they make arrangements to be present at the next Annual Session of the 
College, to be held in New Orleans, March 27 to 31, 1939 

Meetings of the Puerto Rico Chapter of the College have been primarily social 
occasions, due in part to the great number of medical meetings that are held locally 
The Chapter feels the social gatherings better help than purely scientific meetings 
In all the scientific meetings held by the various medical organizations in Puerto Rico, 
members of the College, comprising the Puerto Rico Chapter of the College, take 
active part 

O Costa-Mandry, FACP 


Dr Manfred Kraemer, FACP, Newark, N J , was elected Chairman and Dr 
Hyman I Goldstein (Associate), Camden, was elected Secretary of the Section on 
Gastroenterology of the Medical Society of New Jersey, at its last annual meeting 
m Atlantic City during May 

Dr Thomas Kain, FACP, Camden, and Dr John W Gray, FACP, Newark, 
are Secretary and Chairman, respectively, of the Section on Medicine of this Society 


Dr Ralph E Porter (Associate), Superintendent of the U S Marine Hospital, 
Fort Stanton, N M , since 1934, has been appointed Superintendent of the Marine 
Hospital m Savannah, Ga 


Dr Henry A Christian, FACP, and Dr Charles Sidney Burweli, FACP, 
Boston, were among the chief speakers at the twentv-fifth anniversary celebration of 
the Peter Bent Brigham Hospital, Boston, May 5 to 7 


Dr Samuel M Femberg, FACP, Chicago, addressed the Clinton County 
(Iowa) Medical Society May 5 on “Summer Allergy” 


Dr Andrew C Ivy, FACP, Chicago, addressed the Genesee County (Michi- 
gan) Medical Society May 4 on “ Clinical Aspect of the Physiology of the Gall- 
bladder ” 
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Dr Karl F Eschelman, F A C P , Buffalo, has been appointed consultant on 
firearms identification and ballistics to the Buffalo police department 


Dr William J Mallory, FA CP, Washington, D C, addressed the Cambria 
County (Pa ) Medical Society at Johnstown, June 9, on “ Diagnosis and Management 
of the Common Diseases and Disturbances of the Digestive Tract ” 


Dr Thomas Parran, F A C P , Surgeon General of the U S Public Health 
Service, was a guest speaker at a symposium on syphilis before the Philadelphia 
(Pa ) County Medical Society on May 11 Among the Philadelphia speakers were 
Dr Baldwin L Keyes, F A C P , and Dr Daniel J McCarthy, F A C P 


Dr M Herbert Barker (Associate), Chicago, conducted a clinic on cardio- 
vascular diseases and hypertension at the ninth annual meeting of the Ninth Councilor 
District Medical Society of Wisconsin, m Stevens Point, May 5 


Dr Herman M Pollaid (Associate) has been promoted to Assistant Professor 
of Internal Medicine on the faculty of the University of Michigan Medical School 


The sixth annual assembly of the Omaha Mid- West Clinical Society will be held 
October 24 to 28, 1938, at the Hotel Paxton, Omaha Dr Henry L Bockus, 
F A C P , Philadelphia, and Dr O H Perry Pepper, F A C P , Philadelphia, will be 
guest speakers on the subject of medicine 


Dr Arthur C Christie, F A C P , W aslungton, D C addressed the Medical 
Society of the County of Monroe (New York) May 17 on “ Modern Trends in 
Medicine with Special Reference to Hospital Insurance ” 


Dr Max Pinner, F A C P , for some years principal diagnostic pathologist Dis- 
tnct Tuberculosis Hospitals, New York State Department of Health, has been ap- 
pointed chief of the division of pulmonary diseases at Montefiore Hospital, New 
vork City, beginning September 1 


r Rufus I Cole, F A C P , was tendered a testimonial dinner at the Rockefeller 
ns ltute for Medical Research recently, at which he wms presented with a bound set 
o reprints from the institute hospital, from which he resigned as director last year 


M Egbert Robertson, F A C P , Philadelphia, wms recently appointed 

medical Director of the Northeastern Hospital, Philadelphia 


„ Itl „ D . r ® Vincent Lyon, F A C P , has been made Associate Professor of Medi- 
cine at Jefferson Medical College of Philadelphia 


oftWc E fi S c Hmes ’ FA CP, Seneca, has been re-elected secretarv-treasurer 
tne South Carolina Medical Association 
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Dr John A Kolmer, FACP, Philadelphia, addressed the Roanoke (Va ) 
Academy of Medicine recently on “Infection, Immunity and Specific Treatment of 
Lobar Pneumonia ” 


The West Virginia State Medical Association held its seventy-first annual meet- 
ing at White Sulphur Springs July 11 to 13, under the presidency of Dr. Charles W 
Waddell, F A C P , Fairmont Dr Louis H Clerf, F A C P , Philadelphia, was 
among the guest speakers, his subject dealing with pulmonary suppuration Dr 
Charles B Chapman (Associate), Welch, delivered the oration on medicine, “ Human 
Blood as a Therapeutic Agent " 


Dr George H Gehrinann, FACP, Wilmington, Del, was a guest speaker at 
the meeting of the West Virginia Industrial Physicians and Surgeons Association, 
July 10, his subject being, “ Industrial Medicine and Toxicology ” 


Dr William C MacCarty, FACP, Rochester, Minn, addressed the Momoe 
County (Ind ) Medical Society May 9 at Bloomington on “ Cancer and Cancer Con- 
trol ” 


Dr Elmer L Sevnnghaus, FACP, Madison, Wis, addressed the Shawnee 
County (Kan ) Medical Society at Topeka on June 6, his subject being “ Endocrine 
Therapy in General Practice ” 


Dr Daniel L Sexton, FACP, St Louis, and Dr Euclid M Smith, FACP, 
Hot Springs National Park, addressed the sixty-ninth annual meeting of the South- 
western Kentucky Medical Association at Paducah recently on “ Endocrinology in 
General Practice " and “ Management of the More Common Arthritic Disorders,” 
respectively 


Dr Maynard E Holmes, FACP, has been promoted to Professor of Clinical 
Medicine at Syracuse University School of Medicine 


Dr Wingate M Johnson, FACP, Winston-Salem, has been elected President 
of the Board of Trustees of Wake Forest College 


Dr Robert Bruce Nye (Associate), Philadelphia, director of the Curtis Clinic 
at Jefferson Medical College Hospital, has been appointed medical director of Jeffer- 
son Hospital, succeeding Dr Henry K Mohler, FACP, who has been appointed 
Dean of the Medical College 


Dr Rudolph H Kampmeier, FACP, has been promoted to Associate Pro- 
fessor of Medicine at Vanderbilt University School of Medicine 


Dr R Finley Gayle, Jr , FACP, Richmond, has been appointed to the State 
Advisory Board on Mental Hygiene, State of Virginia 
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Dr F O Mahony, F A C P , El Dorado, has been elected first vice-president of 
the Union County (Ark ) Tuberculosis Association 


Dr William J Mallory, F A C P , has been installed as President of the Medical 
Society of the District of Columbia Dr Coursen B Conklin, F A C P , was re- 
elected Secretary-Treasurer 


Dr Leon S Lippmcott, F A C P , Vicksburg, Miss , has been elected Secretary- 
Treasurer of the Mississippi State Hospital Association 


Dr L H Fuson, F A C P , St Joseph, has been elected a vice president of the 
Missouri State Medical Association 


Dr Hillyer Rudisill, F A C P , Charleston, has been elected Secretary-Treasurer 
of the South Carolina X-Ray Society 


Dr Edward Clay Mitchell, F A C P , Memphis, Tenn , has been elected Chairman 
of the Section on Pediatrics of the American Medical Association 


Dr Bedford Shelmire (Associate), Dallas, Tex, was elected Chairman of the 
Section on Dermatology of the American Medical Association 


Dr W S Rude, F A C P , Ridgetop, Tenn , has been elected vice president for 
middle Tennessee of the Tennessee State Medical Association 


Dr J W Preston, F A C P , Roanoke, and Dr F H Smith, F A C P , Abingdon, 
lave been reappointed by the Governor as members of the Medical Examining Board 
0 * ir g'inia for additional terms of four years 


r Robert L Levy, FACP, Professor of Clinical Medicine, Columbia Uni- 
\ersi 3 , College of Physicians and Surgeons, and Dr William G Leaman, FACP, 
ssociate in Medicine and in charge of the Department of Cardiology, Woman’s 
e ica College of Pennsylvania, will address the Medical Society of the State of 
a nrl'H^n 3 , 1 ' t ? at ^ cranton 111 October on “ The Therapeutic Aspects of Cardiac Pam ” 
Tj 1 , ’ e Follow-Up Treatment of the Ambulatory Cardiac,” respectively Dr 

t an lemmer, FACP, Lancaster, will discuss the pathology of the circula- 

tory system 


ConnK Jr*! ? Barach, FACP (Pittsburgh, Pa), addressed the Franklin 
his ton,r TT S ° Ciety (Ohambersburg, Pa) on July 19, 1938 In the afternoon 

lie del • Underlying Principles and Treatment of Diabetes” In the evening, 

South Amer an „ l! * ustrate<i lecture on his experiences during "A Medical Tour of 
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American College or Physicians 


Geographical Distribution of Members 
July 13, 1938 


United States 

Masters 

Fellows 

Associates 

Total 

Alabama 


17 

10 

27 

Arizona 


26 

4 

30 

Arkansas 


18 

6 

24 

California 


203 

42 

245 

Colorado 


46 

20 

66 

Connecticut 


63 

24 

87 

Delaware 


7 

2 

9 

District of Columbia 


114 

42 

156 

Florida 


32 

12 

44 

Georgia 


48 

33 

81 

Idaho 



4 

4 

Illinois 


123 

51 

174 

Indiana 


38 

14 

52 

Iowa 


35 

9 

44 

Kansas 


18 

13 

31 

Kentucky 


37 

17 

54 

Louisiana 


47 

12 

59 

Maine 


18 

4 

22 

Maryland 


69 

19 

88 

Massachusetts 


106 

35 

141 

Michigan 


139 

50 

189 

Minnesota 


100 

24 

124 

Mississippi 


14 

5 

19 

Missouri 


70 

18 

88 

Montana 


11 

4 

15 

Nebraska 


35 

16 

51 

Nevada 


2 

1 

3 

New Hampshire 


5 , 

3 

8 

New Jersey 


79 

22 

101 

New Mexico 


10 

2 

12 

New York 


389 

178 

567 

North Carolina 


55 

15 

70 

North Dakota 


6 

1 

7 

Ohio 


120 

57 

177 

Oklahoma 


33 

19 

52 

Oregon 


18 

10 

28 

Pennsylvania 

! 1 

246 

97 

344 

Rhode Island 


15 

12 

27 

South Carolina 


12 

9 

21 

South Dakota 


3 

4 

7 

Tennessee 


37 

15 

52 

Texas 


89 

39 

128 

Utah 


4 

5 

9 

Vermont 


3 

1 

4 

Virginia 


50 

17 

67 

Washington 


25 

15 

40 

West Virginia 


33 

20 

53 

Wisconsin 


47 

9 

56 

Wyoming 


2 

1 

3 

U S Possessions 





Canal Zone 


10 

2 

12 

Hawaii 


11 

7 

18 

Philippine Islands 


3 

1 

4 

Puerto Rico 


6 

11 

17 

Total (U S & Possessions) 

1 

2747 

1063 

3811 
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American College of Physicians — Continued 


United States 

Masters 

Fellows 

Associates 

Canada 




Alberta 


1 

1 

British Columbia 


1 

1 

Manitoba 


3 


New Brunswick 


4 

1 

Nova Scotia 


1 


Ontario 


31 

6 

Quebec 

1 

17 


Saskatchewan 


1 

1 

Central America 


2 

2 

China 


5 

1 

England 


3 


Mexico 


4 


Panama 


3 

1 

Siam 


1 


Turkey 



1 

Address Unknown 


1 


Grand Total 

2 

2825 

1078 


Total 


3905 
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OBITUARIES 

DR ARTHUR THURSTON NEWCOMB 

Dr Arthur Thurston Newcomb (Fellow and Life Member), aged 67 
years, died at his home m Pasadena on July 19 Though Dr Newcomb had 
not been m good health for eight or nine years he had been getting about 
and doing some practice until the last few days before a recurrent heart 
attack caused his death 

Dr Newcomb began his practice m Pasadena forty years ago He tried 
to bring back new ideas and methods of procedure from his frequent visits to 
other medical centers and foreign clinics During the World War he was 
chief of the medical service at the Base Hospital m San Diego He held 
membership in his County, State and the American Medical Associations, 
the Los Angeles Clinical and Pathological Society, the American Thera- 
peutic Society and many other scientific organizations Dr Newcomb was 
a senior member and one of the founders of the Huntington Memorial Hos- 
pital in Pasadena and was long an active member of the University Club 
He is survived by his widow, Mrs Marie M Newcomb, a son, Arthm 
Newcomb, Jr , of Pasadena, a sister and two brothers, one of whom is Dr 
Ralph Newcomb of Upper Lake, California 

Egerton Crispin, M D , F A C P , 

Regent, Southern California 

DR JOHN A McVEAN 

Dr John A McVean, 59, Lakewood (Ohio) physician, died May 26, 
1938, at his residence after an extended illness Dr McVean was born in 
Youngstown, Ohio, and received his M A degree from Duquesne Univer- 
sity in Pittsburgh m 1899 For several years he was chief chemist at the 
Hazelton Furnace m Youngstown, now one of the mills of the Republic 
Steel Corporation He then decided to follow a doctor’s career and was 
awarded his M D degree at Western Reserve Medical School m 1917 For 
two years Dr McVean was medical superintendent at City Hospital He 
taught pathology for several years at Western Reserve He was a member 
of the Cleveland Academy of Medicine and the Lakewood Chamber of 
Commerce, and was made a Fellow in the American College of Physicians 
m 1926 

A B Brower, M D , F A C P , 

Governor for Ohio 

DR PHILIP B MATZ 

Dr Philip B Matz (Fellow, 1927), Chief of the Medical Research Sub- 
division of the Veterans’ Administration, Washington, D C , died suddenly 
June 25, 1938, at Santa Monica, California The cause of death was coro- 
nary disease 
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Dr Matz left Washington June 1 for a two-month tour of Veterans’ 
Administration hospitals throughout the country He had just concluded 
a series of round-table conferences on tuberculosis in connection with the 
annual meetings of the American Academy of Tuberculosis Physicians and 
the National Tuberculosis Association He had also read a paper on “ The 
Incidence of Primary Bronchiogenic Carcinoma ” before the Section on 
Pathology and Physiology of the American Medical Association 

Born m Baltimore, Maryland, August 25, 1885, Dr Matz received his 
early education in the schools of that city and New York He held the 
degree of Lit B from Mather College, Kansas City University, Kansas City, 
Kansas, and M D from Long Island College of Medicine, Brooklyn, New 
York (1908) In addition he did postgraduate work at Kansas University, 
St Louis University, Chicago University, Rockefeller Institute for Medical 
Research, New York City, and Michael Reese and Cook County Hospitals, 
Chicago, 111 

Dr Matz entered the government service m 1909 when he was appointed 
Assistant Surgeon, National Mihtaiy Home, Leavenworth, Kans , and as- 
signed as Chief of Laboratory His government service was continuous 
from that date except for the four-year period 1914 — 1917, during which 
time he conducted private laboratories m Kansas City and Leavenworth, 
Kans , and served as consultant serologist at the Federal Penitentiary, 
Leavenworth, Kans 

In August 1917, Dr Matz was commissioned 1st Lt M C , U S Army, 
and assigned to active duty as Chief of Laboratory Service, Base Hospital, 
Camp Travis, Texas He was promoted to Captain m February 1918 and 
continued as Chief of Laboratory Service A report of Ins intensive work 
during the influenza epidemic of 1918 may be found m an article entitled 
Laboratory Studies m Influenza at Camp Travis, Texas,” published in 
the Amencan Journal of the Medical Sciences, November 1919 

After the war Dr Matz was commissioned as Surgeon (Reserve), U S 
Public Health Service, and served as Chief of the Laboratory Service at 
U S Public Health Service Hospitals, Dansville, N Y , Ft McHenry, Md , 
lay wood, 111 , Camp Logan, Texas, and Legion, Texas His successful 
record as pathologist in the field organization of the Veterans’ Admimstra- 
tion and his active interest in research work led to his appointment m August 
-5 to the position of Chief of Medical Research m Central Office, which 
ie ield continuously until the time of his death In supervising medical 
research m the 81 hospitals and 22 dispensaries operated by the Veterans’ 
ministration, Dr Matz was particularly interested in the various diseases 
ou n m the ex-service men He was the author of numerous studies in 
sero ogy, cardiology and other circulatory diseases, tuberculosis, arthritis, 
cancer, diabetes mellitus, silicosis, etc In 1926 he was appointed a member 

0 a special Board convened by the Government to study the residuals of 
warfare gassing 
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He belonged to many medical societies including the American Medical 
Association, the American College of Physicians, the American Society of 
Clinical Pathologists, the American Academy of Tuberculosis Physicians, 
the Kansas State Medical Society, and the Clinical Club of Washington 
He w as also a member of the American Legion and the Military Order of 
the World War, the Torch Club of Washington, and the Sojourners Lodge 
No 51 

Dr Matz was a man of great charm, a soldier with a most enviable 
record, a physician of exceeding skill, and a writer of rare ability He was 
embued with an unselfish spirit of devotion to duty His numerous friends 
in and out of the Veteians’ Administration Will miss him sadly and m his 
passing the medical profession at large has lost one of its most valued as- 
sociates While there are many salient points with respect to his honored 
career, it is difficult in a life so full of accomplishments to choose for par- 
ticular commendation any one achievement 

Dr Matz is survived by his widow, Mrs Eleanor Crampton Matz , his 
mother , three brothers , and three sisters 

He was buried with full military honors in the National Homes Ceme- 
tery, Fort Leavenworth, Kansas, Thursday, June 30, 1938 

Charles M Giefith, M D , F A C P , 

W ashmgton, D C 

DR RALSTON LATTIMORE 

Dr Ralston Lattimore, Savannah, Ga , aged 67, died on April 20, 1938, 
at his home after a long illness He was a native of Savannah Dr 
Lattimore attended the Savannah High School and Moreland Park Military 
Academy and received the degree of doctor of medicine from Columbia 
University College of Physicians and Surgeons m 1893 For three years 
after graduation he served as house physician at Mount Smai Hospital m 
New York, then for a year he was active physician at the Sloan Maternity 
Plospital Later he took special postgraduate work m Berlin and Vienna 
and then began the active practice of medicine in Savannah Dr Lattimore 
had always been associated with organized medicine and held man y hon- 
orary offices He was author of the Vital Statistics Bill, which was passed 
by the Georgia Legislature m 1915 while he was chairman of the Committee 
on Public Policy and Legislation for the Medical Association of Georgia, 
the Medical Practice Bill was passed while he was President of the Georgia 
State Medical Association, 1913—14 He was a member of the Medical 
Association of Georgia, Southern Medical Association, American Medical 
Association and a Fellow of the American College of Physicians since 1921 

Glenville Giddings, M D , F A C P , 

Governor for Georgia 
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DR GEORGE EMILE NEUHAUS 

George Ennle Neuhaus (Fellow) was born in Berlin, Germany, m 1866 
and died in Omaha, Nebraska, on May 15, 1938 

He was educated at Bellevue Hospital Medical College where he received 
his M D degree in 1891 He had postgraduate study at the Harvard Uni- 
versity Medical School, Boston Psychiatric Institute and the Neurological 
Institute of New Yoik He piacticed first m New York, leaving there to 
become Medical Director of the Mount Airy Sanatonum at Denver, Colo- 
rado, from 1907 to 1922, and locating in Omaha, Nebiaska, in 1922 

Dr Neuhaus, at the time of his death, was Associate Professor of neuro- 
psychiatry at Creighton University School of Medicine, and Attending 
Neurologist at St Catherine’s Lutheran and St Joseph’s Hospitals He 
was a member of the Douglas County Medical Society, Nebraska State 
Medical Association, American Medical Association, American Psychiatric 
Association, Central Neuropsychiatric Society, Midwest Clinical Society 
and a Fellow of American College of Physicians since 1920 

Dr Neuhaus was an earnest student with broad and unlimited interests 
in his chosen field He was a kind and wise counsellor and his death is a 
great loss both to the medical profession and to the community 

Warren Thompson, M D , F A C P , 

Governor for Nebraska 

DR FREDERICK LEONARD FENNO 

Dr Fenno of New Orleans, Louisiana, aged 43, died suddenly on July 
20, 1938 In the passing of Dr Fenno the medical profession of the City 
of New Orleans and the State of Louisiana has lost one of its most brilliant 
and popular members and the American College of Physicians has lost one 
of its most useful and enthusiastic Fellows 

Dr Fenno was born at Plainfield, New Jersey, in 1895 He attended 
public schools m Plainfield, New Jersey, and m New Orleans, Louisiana 
de received his M D degree from Tulane University of Louisiana School 
o Medicine m 1917 He has served as instructor m Clinical Neurology m 
ulane University of Louisiana School of Medicine He was a member 
o tie Orleans Parrish Medical Society, Louisiana State Medical Society, 
outiern Medical Association, American Medical Association, American 
u ic Health Association and the American Association of School Physi- 
1928 ^ een a ^ e ^ ow American College of Physicians since 

o-i i* 1 * 11S ear * ier experience he served as assisting consulting neurolo- 
Railm ,Vt ^ e> ^ ar ’ Hose an d Throat Hospital and the Illinois Cential 
of tl^n Hew Orleans , and he was senior visiting neurologist 

Public Scf 11 ^ ^ 0S P lta l ar M was medical director of the Orleans Parrish 
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For years Dr Fenno had devoted himself to the practice and teaching 
of neurology, his chosen specialty, and many of the younger practitioners 
of the South have heard with sorrow and regret of the untimely death of 
their former teacher 

He was very popular with the members of the Orleans Parrish Medical 
Society, who, recognizing his ability as an organizer and executive, selected 
him as Chairman of the Entertainment Committee for the next annual 
meeting of the College which is to be held m New Orleans 

Dr Fenno was a pleasing and affable type of personality and was loved 
and admired by his many friends 

He was public spirited and active in civic and social affairs and his 
untimely passing leaves a void in the hearts not only of the medical pro- 
fession, but of the public whom he served 

Joseph E Knighton, M D , F A C P , 

Governor for Louisiana 






SULFANILAMIDE IN INFECTIONS OF BLADDER 
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a culture of B coh before treatment we found that the B coh had disap- 
peared but found other organisms B pioteus, diphtheroids, Fnedlander’s 
bacillus and Streptococcus vmdans 

pH of the Ur me The pH of the urine m these patients varied from 
5 0 to 7 5 The pH of most of most of them (18 cases) was found to be 
from 5 0 to 6 5 

Reactions No reaction occurred m 11 cases Twelve patients com- 
plained of some of the following symptoms during the first few days of 
medication dizziness, weakness in the legs, tingling sensation m the fingers 
and toes One of these developed a temperature of 101° for 24 hours, 
which subsided when medication was stopped and did not recur when it 
was started again One patient developed a very acute attack of gastro- 
enteritis with nausea, vomiting, diarrhea and fever All these symptoms 
disappeared within 48 hours after medication was discontinued In one 
case the dizziness and headache were so marked after the first few doses 
that medication had to be stopped immediately and we have been unable to 
give this patient any of the drug, even a 5 gram dose, without a reaction 
Therefore no further tieatment was attempted with this drug m this case 

Present Condition Nine cases (36 per cent) are entirely well Eight 
cases (32 per cent) showed marked improvement Two showed marked 
improvement for several weeks and then had recurrence of all previous 
symptoms Two showed slight improvement Four showed no improve- 
ment Therefore 68 per cent of this group are either entirely well or show 
marked improvement 

Dosage Eighty grams of sulfanilamide were given each patient the 
first day and 40 grains per day for the next six days After the first week 
the dosage varied from 20 to 30 grams per day If reaction occurred, the 
drug was immediately discontinued for one to two days On continuing the 
drug the dosage was started at 15 grams per day and gradually increased 
until 30 or 40 grams per day were taken In several instances the drug 
could not be tolerated if more than 10 to 15 grams per day were taken 


Summary 

A careful study of the value of sulfanilamide m the treatment of 25 
patients with infections of the bladder or upper urinary tract or both, showed 
the following 

1 Host of the patients had infections of long duration ( 1 to 5 years) 
which had not responded to the various, usual methods of treatment 

2 Many varieties of organisms were found on culture of kidney and 
adder urine before treatment was started 

3 Most of the patients (16 cases) showed symptomatic improvement, 
or clearing of the urme within one week 

4 Before treatment the urme was cloudy in every case but two (in 
v no it -was hazy), and after treatment the urme became clear m 15 cases 

n iaz) m 6 cases Only four cases show ed no imprm ement 
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5 The best results weie obtained m those cases where we found the 
B coli and the streptococcus We obtained no improvement m those cases 
where the B pioteus, Friedlander’s bacillus or B pyocyaneus were found 

6 No serious reactions occurred 

7 Since, m the final analysis, 17 of these patients (68 per cent) are 
now entirely well or show maiked improvement, we believe that sulfanil- 
amide is a very valuable drug m the treatment of infections of the bladder 
and upper urinary tract 

However, m view of the widespread and promiscuous use of this drug 
in infections of the gemto-urmary tract, we wish to state most emphatically, 
that no patient should be given this drug before a complete urologic study 
has been carried out This study may reveal a pathological condition which 
may require surgery or some other form of treatment and sulfanilamide m 
such instances may be valueless and prove harmful 

The indiscriminate use of this drug, without careful and complete pre- 
liminary studies, must be condemned 
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A BROADER VIEW OF POSTMORTEM 
EXAMINATIONS - 

By Alan Gregg, N ew Yoi k, N Y 
Mi President and Gentlemen 

I shall not explore the limits of your patience or abuse the courtesy of 
your attention by proffering m twenty minutes’ time the brief of a long 
debate or the essence of a book Let me rather submit to you only three 
scattered experiences of the past few years and conclude with a question 
which you are better qualified to answer than any other persons I know 
The experiences may seem unrelated at first but I trust a ceitam coherence 
will be evident m due course, and I hope eagerly for as many answers latei 
from you individually as may be possible since a sound understanding of 
any question calls for many corrections and qualifications 

I belong to a dinner club that plans a series of meetings at which a 
representative of each of several professions will advise the rest of us how 
the services of his profession can best be used by the laity An architect, 
for example, will tell the rest of us how we can best make use of an archi- 
tect’s knowledge and experience, how to protect ourselves against incom- 
petence or selfishness, what the layman should know of the architect’s pro- 
fessional ethics and usages, on what teims does the architect give his best 
services, where he pitfalls of misunderstanding between him and his client, 
what course, in short, would be wisest for the client to pursue in order to 
put the architect m the easiest position to give his services most effectively 
And similarly we shall call upon some of the other professions , for example, 
an investment counselor, a newspaperman, an insurance expert, a lawyer, 
and a physician For in a society so differentiated into special callings as 
is the society of our times we are all laymen in everything but our own pro- 
fessions And I would hold it to be wise to learn whatever possible of how 
to approach and maintain effective relations with other professions than 
ones own, and to learn this at a time divoiced if not remote from the pres- 
suie of immediate need It is probably equally wise too for ever} 7 profes- 
sion to cultivate public understanding rather than merely to court general 
approval 

And so from this dinner club plan met itably I had and indeed still have 
the general question before me “ What advice could be given to laymen on 
how best to utilize a doctor’s services ? ” I have postponed an answer which 
desenes so much reflection A number of other questions have emerged 
in the meantime To restate the matter let us repeat the formula for the 
architect, but this time in terms of the physician How can the layman best 
make use of the physician’s knowledge and experience'? How can he 

Read before the American College of Plrvsicians, New York, N Y, April 4, 1938 
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protect himself against incompetence and selfishness ? What should the 
layman know of the physician’s professional ethics and usages? On what 
tei ms does the physician give his best services ? Where he pitfalls of mis- 
understanding between physician and patient ? In short, what course would 
be wisest for the layman to pursue m order to get the most benefit from a 
physician ? Mark you, how to choose a good doctor is not within this ques- 
tion , that is another story It is how to get the best from him once the 
choice is made Are there any steps the layman can take to ensure as well 
as encourage the best of medical peiformance — and has he ever been told 
them by someone unrelated to the occasion of their use? 

The next experience has been spread ovei the past seven years — I have 
realized the extraoidmaiy fluidity of the population of the United States m 
contrast to the stability of residence of the Europeans Travel by auto- 
mobile has not only replaced much travel by tram but it has extended the 
number and lange of trips, excursions, visits, and it has encouraged moving 
and changes of residence We think nothing of distance We are the most 
restless and movable people on earth — or above it Consequently a seriously 
large number of persons, separately or in families, must call an unknown 
physician m some unfamiliar place of residence Now this is done usually 
on a basis that scarcely deserves the words choice or selection The situa- 
tion lacks the leassurance of long acquaintance with our informants or 
advisors It may be huiried and urgent It may be incredibly haphazard 
Doctoi s are often chosen undei circumstances which make it more than ever 
important that mutual understanding attend their relationship to patients 
And so it was my second expenence to realize that m America especially, 
because of its constantly moving population, the layman needs a map of our 
ways He needs to be told how we can best help him 

Lastly an experience of thiee years ago in the chnicopathological con- 
ference room of a well known medical school I saw by chance a black- 
board lying on its side m apparent neglect On it were written the per- 
centages for the preceding quarter of postmortem examinations secured on 
deaths (a) on the private wards and (b) on the public wards, 13 per cent 
of the private patients Avho died came to post mortem, 82 per cent of the 
patients on the public wards came to post mortem Quite appropriately 
that table of figuies on post mortems was lying on its side, for it bore evi- 
dence of neglect of one of the most enlightening and stimulating practices 
we physicians know — the postmortem examination We know the post 
mortem can and does improve our efforts at diagnosis, we know it is the 
terror of the casual guesser, we know it is a reward to an eager and 
honest doctor even when it is a stark corrective, we know it increases 
our competence and knowledge — in sum, we know the post mortem serves 
as a merciless incentive to the best we have m us as physicians 

But does the layman know? Let me draw these three experiences 
together now m the question I wish to ask you Shall the layman be told 
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this incentive to our best performance ? Is it not true that if a layman 
wishes to get the best possible service from a physician he would be wise 
to say at the outset of an illness— “ Now Doctor, there’s one thing I should 
like to have clear if worse comes to worst there is to be a post mortem ” ? 

In increasing measure the American of all classes uses a hospital W e 
know that he would be wise to demand rather than reluctantly concede the 
performance of a postmortem examination But does he know it ? I 
doubt it And is it wise for him and for us that he should remain any 
longer uninformed of a safeguard within his reach ? 

I have never heard the layman’s interest mentioned m discussions of 
post mortems The postmortem examination has been emphasized as a 
way to advance scientific knowledge, or it has been thought of as a generous 
concession to the forgivable curiosity of a beloved doctor, or it has been 
urged as a method without equal m maintaining staff efficiency in hospitals 
— but I would inquire whether anyone unprejudiced and remote from the 
event has ever shown the laity where its interests he in the matter of post 
mortems ? Is it reasonable to tell the layman that the warning of a post 
mortem might urge and convert an incompetent doctor m time from proud 
isolation to prudent consultation ? Is it reasonable to say that the mention 
of a post mortem would never lessen the interest of a competent and trust- 
worthy doctor ? Is it reasonable to state quite candidly that m the request 
for post mortems the public has a means of protecting its own interests ? 
To have an understanding with a physician that if death comes an autopsy 
will follow involves, as it seems to me, no extra risk whatever to the patient 

The question perhaps suggests that two assumptions are being taken 
for granted one that there are no great objections m the lay mind to post 
mortems, and the other that there are enough competent pathologists ready 
for such a revolutionary change Neithei of these assumptions is true at 
present, but both are capable of becoming true gi adually and at a rate that 
will not jeopardize the change Both were even more valid objections 
when hospitals began to secure post mortems If, as the phrase goes, “ no 
effort is to be spared to improve the patient’s chances ” is it not tune to have 
it widely known that experience shows that the practice of post mortems 
has improved the patient’s chances ? 

There is real need for each profession to teach the laity how best to use 
its services In America where with increasing frequency doctors’ services 
are called m ignorance of their capacities, the ways of protecting the laity 
are of importance Among other means too numerous to mention at this 
time one simple suggestion is then here offered for your comment the per- 
ormance of postmortem examinations, m that it has greatly improved our 
e orts as doctors, should be known by the laity as an advantage also within 
their power to demand 

w the essential point is this do you endorse my view that one simple 
powerful piece of advice m his own protection the layman could wiseh 
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be given is this — “ Explain to whomevei }Ou call that if death comes a post 
mortem will be required ” ? It may be grim advice — but in the cause of 
good medicine we do not shirk giving grim advice It may not be heeded — 
we have had that experience too But it can be understood — and because it 
is m the interest of the patient, the post mortem can change gi adually from 
being hated and feared and avoided to being used and tiusted and steadily 
perfected We have known similar transitions in the past Already, as 
many of you know, the chmcopathological conference is the wonder and 
admiration of many of our foreign visitors, who see in it a candor and 
fearlessness altogether to the credit of American medicine 
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BENZEDRINE AND PAREDRINE IN THE TREATMENT OF 
ORTHOSTATIC HYPOTENSION, WITH SUPPLE- 
MENTARY CASE REPORT - 


By Horace Marshall Korns, M D , and William Lloyd Randall, M D , 

Iowa City, Iowa 


In January, 1937, m a report 1 of our experience with benzedrine m the treat- 
ment of orthostatic hypotension, we pointed out that if amounts of either benze- 
drine or ephedrme sufficiently large to maintain the blood pressure within nor- 
mal limits were employed for more than a few days at a time, it became dif- 
ficult, even with full doses of the various barbiturates, to overcome the conse- 
quent insomnia When this statement caught the eye of Mr W F Thompson, 
of the Smith, Kline and French Laboratories, he suggested that we try paredrine 
(beta-parahydroxyphenylisopropylamme) , a related amine, which, according 
to preliminary pharmacologic studies, 2 ’ 3 > 4 has a greater pressor action than 
benzedrine and none of its stimulating effect on the central nervous system, and 
kindly offered to supply enough paredrine for the experiment 

The results which we obtained are summarized in the following table, the 
measurements are representative of a large series 


Table I 



Column 1 

Column 2 

Column 3 

Column 4 

Column 5 


Untreated 

Paredrine, 20 
mg every 
half hour 
from 8 30 
am to 6 
p m Total 
400 mg 

Benzedrine, 

10 mg 
every hour 
from 8am 
to 4 p m 
Total 90 
mg 

Benzedrine, 20 mg 
at 6 and 7am 
Total 40 mg 
Paredrine, 40 mg 
every 2 hours 
from 8 30 a m to 

2 30 p m Total 
160 mg 

Benzedrine, 20 mg 
at 6 and 7am 
Total 40 mg 

I 

3pm 

2 30 p m 

2 30 p m 

8 30 a m | 

2 30 p m I 

9am I 

3pm 

Supine 

120/80 

125/85 

140/95 

122/85 

150/95 

108/76 

120/85 

Sitting 

80/60 

115/90 

135/90 

108/80 

138/90 

84/55 

112/85 

Standing 

60/? 

95/70 

98/75 

65/50 

I 

100/80 

50/? 

65/55 


I comparison of the data tabulated in columns 2 and 3 shows that the pressor 

eilect ot paredrine was practically equal to that of benzedrine, but the patient 
pre erred benzedrine because it invigorated and stimulated him, whereas pare- 

* Receded for publication August 26, 1937 

rom the Department of Internal Medicine, State University of Iowa 
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dune had no appreciable effect on his lassitude This suggests that the chronic 
fatigue which is so characteristic of orthostatic hypotension is not due entirely 
to the low arterial pressure No insomnia was produced by paredrme, even 
with doses as large as 400 mg a day , contrariwise, it seemed to exert a soporific 
effect, for the patient not only slept soundly at night, but frequently dozed during 
the day The next step was to use benzedrine early m the morning and pare- 
drme throughout the rest of the day, which proved to be the ideal arrangement 
After much experimenting with the method of administration, the schedule at 
the top of column 4 (table 1) was ultimately chosen as the optimum A com- 
parison of columns 4 and 5 shows the sustaining effect of the paredrme No 
unpleasant incidental effects of either drug were noted 


Supplementary Case Report 

Throughout the year that had elapsed since our first report, 1 the patient’s 
average daily dose of benzedrine was 80 to 100 mg Occasionally he increased 
it to 150 mg This enabled him to live a quiet life in comfort, but not to do 
much work He had been perspiring quite freely, and had noticed that he was 
no longer entirely impotent or devoid of libido His basal metabolic rate, orig- 
inally minus 10 pei cent, was now minus 25 per cent Desiccated thyroid, in 
doses of 4 grams a day, increased it within 10 days to minus 9 per cent without 
affecting the blood pressure appreciably 

A previously unrecognized factor m the patient’s disability — paroxysmal 
hypoglycemia — was discovered while he was in the hospital for the paredrme 
experiment Our suspicions were aroused when he complained that occasionally 
he was overtaken rather suddenly by extreme weakness, tremor, neivousness, 
and hunger which did not seem to him to be due to his orthostatic hypotension 
because he had noticed that these particular symptoms were unrelated to posture 
and could always be relieved by the ingestion of food There was no oppor- 
tunity to observe the patient during one of these attacks, but 90 minutes after 
the administration of 50 grams of glucose his blood sugar had fallen to 26 mg 
per cent and he was having hypoglycemic symptoms which he recognized at once 
Remvestigation of the history then disclosed the fact that he had had similar 
seizures many years before Either they had ceased temporarily or had been 
overwhelmed by the manifestations of his orthostatic hypotension That benze- 
drine might have educed them seemed unlikely They disappeared entirely 
when his daily intake of protein was increased from about 75 grams to 1 20 
grams 

We were unable to discover the cause of the patient s increasing anemia 
The hemoglobin content of his blood had fallen from 72 to 62 per cent, and the 
erythrocyte count from 3,790,000 to 2,750,000 There was no history of hemor- 
rhage, the bleeding time and coagulation time were normal, the platelet content 
of the blood was normal, and the erythrocytes were normally resistant to hemo- 
lysis by hypotonic salt solution The feces were examined for blood many 
times, but only negligible quantities were found, and roentgenologic examination 
of the alimentary tract disclosed no evidence of disease There was no reten- 
tion of nitrogen m the blood 
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Comment 

This patient’s orthostatic hypotension, paroxysmal hypoglycemia, and low 
basal metabolic rate suggest the possibility of an endocrine disturbance involving 
the adrenal, thyroid and pituitary glands and the isles of Langerhans 

Parednne is a veiy useful adjuvant to benzedrine in the symptomatic treat- 
ment of orthostatic hypotension 
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TOLERANCE TO BENZEDRINE SULFATE ' 

By Leon J Robinson, M D , Palmer, Massachusetts 

In 1935 Prinzmetal and Bloomberg 1 introduced benzedrine (phenyliso- 
propylamme), a comparatively new sympathomimetic for the treatment of narco- 
lepsy Its dramatic success in this condition stimulated many investigations of 
additional therapeutic indications for the use of the systemic effects of benze- 
drine, as well as verification of its value in narcolepsy 2 It has been demon- 
strated that benzedrine relaxes gastrointestinal spasm 3 , ameliorates apathy and 
depression m normals and m neurotic persons, 4 and in post-encephalitic Parkin- 
sonism 5 , aborts marked drop m blood pressure during spinal anesthesia 6 , and 
prevents syncope caused by orthostatic hypotension 7 We have found it effi- 
cacious m the prevention of carotid sinus syncope of the vagal and depressor 
type 8 No reports of addiction, and only one report of tolerance to benzedrine 
have been reported to date 8 In the course of a study on the efficacy of benze- 
drine sulfate m the control of carotid sinus syncope an appreciable degree of 
tolerance to benzedrine was elicited The following case forcibly brought this 
fact to our attention 

Case Report 

A B , a male patient, 24 years of age, is one of a series of patients with hyper- 
lrritable carotid sinus reflex we have been studying For the past six years this 
patient has had syncopal attacks occurring about six times monthly During these 
attacks there are loss of consciousness and generalized convulsions The attacks 
cease within half a minute, and are not followed by confusion Seizures can be 
m uced by pressure with the fingers over the right carotid sinus Pressure main- 
amed in this way for 10 seconds causes slowing of the pulse from 70 to 22, de- 
crease m blood pressure from 110 systolic and 70 diastolic to 80 systolic and 60 
lastoiic and generalized convulsion lasting but six seconds after pressure is released 
- ropine gr 1/60 mtrai enously was ineffective m preventing induced attacks whereas 
* Received for publication September 30, 1937 
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epinephrine 0 5 c c subcutaneously was efficacious in this regard This case falls 
into the type of sinus syncope which Weiss 10 and Jus colleagues have well classified 
as embodying both the vagal response (with sino-auricular or auriculo-ventricular 
block) and the depressor response (with vasodilatation and hypotension) Epine- 
phrine or ephedrme prevents the vagal response by direct ventricular stimulation 
as a result of which the ventricles assume an independent rhythm sufficiently rapid 
to prevent the syncope which would otherwise follow vagal heart block In the 
depressor type of hyperirritable carotid sinus, these sympathomimetic drugs abort 
attacks by constricting the small blood vessels, thus abolishing vasodilatation and 
resulting syncope 10 

The patient was therefore placed upon ephedrme sulfate therapy which Weiss 
et al 10 have demonstrated to be efficacious for the depressor and vagal types of sinus 
syncope Although efficacious, the action of ephedrme proved short lived Generally 
from % to % gram of ephedrme has been recommended for the depressor type of 
sinus syncope But even in one gram doses ephedrme aborted induced attacks for 
not more than half to one hour in this patient We therefore resorted to benzedrine, 
which is a sympathomimetic drug closely related to epinephrine and ephedrme The 
patient was given 20 mg of benzedrine sulfate orally At intervals attempts were 
made to induce sinus attacks It was found that benzedrine prevented cardiac slow- 
ing, hypotension and syncope, even when sinus pressure was made, over a period 
extending from 25 minutes after the oral administration to 4 hours after medication 

Thereafter 20 mg of benzedrine three times daily prevented induced and spon- 
taneous seizures satisfactorily for 10 days On the tenth day a spontaneous seizure 
occurred We at first were at a loss to account for this as medication had not been 
interrupted On attempting pressure over the right carotid sinus, syncope could be 
induced repeatedly As a result, 30 mg of benzedrine sulfate were given thrice 
daily with again a cessation of spontaneous and induced seizures This phenomenon 
recurred several tunes and the dosage was raised 10 mg eacli time At intervals 
varying from 7 to 10 days tolerance for the larger doses necessitated repeated incre- 
ments of benzedrine At one time the patient was receiving as much as 250 mg of 
benzedrine sulfate daily (50 mg every three hours) Not only was it necessary to 
increase the individual doses but it became necessary to give the medication at shorter 
intervals, namely every three hours, as the effects did not persist over the longer 
period as previously At this point therapy was withdrawn for several days lhen 
the initial small doses of benzedrine sulfate which had been effective originally were 
again administered Tolerance had disappeared in the interval and the benzedrine 
was once more as effective as on first administration 

This procedure succeeded in preventing spontaneous and induced seizures for 
another week to ten day interval After this time tolerance reappeared, and it was 
necessary either to raise the dosage or omit the benzedrine for two to three days, 
and then renew the small doses 

Although insomnia was present for the first night, benzedrine thereafter did not 
interfere with sleep even when given in large doses 

Comment 

The greater number of observers who have reported on the systemic use 
of benzedrine have failed to note the development of tolerance Solomon, 
Mitchell and Prinzmetal 5 “ have seen no evidence to indicate either an increas- 
ing tolerance to the drug or habit formation ” As much as 160 mg a day for 
three weeks was taken by one of their patients without apparent harmful effect 
They make the interesting statement that the first patient with narcolepsy re- 
ported by Prinzmetal and Bloomberg 1 is still taking the same dose after three 
years 
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Nevertheless, as in this case, those who have given benzedrine invariably 
comment on the fact that it often causes insomnia at the outset 4 ’ 5 This dis- 
appears in a few days (generally one to three days) despite continuance of the 
initial dosage Solomon and his colleagues 5 stated that 1 1 of their posten- 
cephalitic patients did not sleep well the first few nights following the beginning 
of benzedrine treatment but that the relative insomnia usually lasted no more 
than three days and usually wore off without the necessity of reducing the 
dosage 

t urthermore they noted that dizziness or undue nervous tension which 
appeared for a day or two at the beginning of treatment in six cases, recurred 
in three cases when the dosage was increased later, but was only temporary 
Excessive restlessness and excitement occurring temporarily in two cases were 
eliminated by halving the dose, and even when the dosage was raised later these 
symptoms did not reappear We interpret these facts as evidence of tolerance to 
benzedrine’s undesirable effects, although we are fully cognizant that these ob- 
servers noted no tolerance to the desired therapeutic effect of benzedrine such 
as is reported here 

Davis and Shumway-Davis treating a case of orthostatic hypotension with 
benzedrine found it necessary, after a time, to increase the previously effective 
benzedrine doses, and their other case so treated in whom “ all symptoms had 
disappeared,” later increased his benzedrine dosage himself because the addi- 
tional doses made him feel “ more comfortable ” 7 

Wilbur et al ,J reported that, while benzedrine abolished the apathy m many 
patients suffering from a state of chronic exhaustion, in an appreciable number 
of these patients the beneficial effects of the benzedrine wore off at the end of 3 
to 16 weeks of continued administration of the drug In their group of 21 
psychoneurotic depressed patients benefited by benzedrine, “ six reported that in 
spite of continued medication the initial favorable results were not repeated 
after the first week Because benzedrine failed to relieve their condition, an 
additional six patients discontinued its use m one month and three more patients 
discontinued its use at the end of three months ” 

Much like our experience with the reported case, Wilbur et al 3 also found 
that occasionally, intermittent use of benzedrine proved more satisfactory than 
continuous administration 


Summary 

An instance of tolerance to benzedrine sulfate is reported Benzedrine sul- 
tate was initially effective in preventing the depressor type of response and syn- 
cope due to a hyperirritable carotid sinus m a male of 24 

Tolerance to benzedrine, exemplified by recurrence of sinus hyperirritabihty, 
developed on the tenth day 

Thereafter at 7 to 10 day intervals it was necessary either to increase the 
osage or omit the drug for several days in order to maintain the therapeutic 
efficacy of benzedrine 
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PRIMARY SARCOMA OF THE PERICARDIUM, 
REPORT OF A CASE" 

By P G Boman, M D , FACP, Duluth, Minnesota 

Primary tumors of the heart and pei icardium are rare, and a definite diag- 
nosis of such a condition is seldom made except at autopsy In reviewing this 
subject, Yater 1 states that more than 150 cases of primary tumor of the heart 
have been reported m the literature, and Lymburner 2 m 1934 found 256 such 
cases recorded While there is some difference of opinion as to the number 
of authenticated cases reported, it is evident that these cases are not common 
and that they are of considerable medical interest 

The great majority of the reported primary tumors are benign Less than 
20 per cent are malignant Of the malignant group almost all the cases reported 
are of primary sarcoma of the heart and pei icardium In view of this it is 
interesting to note that Peilstem 3 in 1918 found only 30 cases of primary sar- 
coma recorded, and added 1 additional case of his own Yater 1 in 1931 stated 
that 15 additional cases had been reported m the interim Since that time, in 
this country, Morris 4 in 1933, and Barnes, Beaver and Snell 5 in 1934, reported 
two additional cases Of these repoited cases, 15 were spindle cell sarcomata, 
14 round cell sarcomata, 4 giant cell sarcomata, 3 myxosarcomata, 3 fibrosarco- 
mata, 4 mixed cell sarcomata, 1 angiosarcoma, 1 lymphosarcoma, 1 liposarcoma 
and 1 rhabdomyosarcoma 

Fiom the reports m the literature it is apparent that the majority of sar- 
comata of the heart ause from the auricles and that relatively few originate m 
the pericardium, only 10 having been reported as primary in the pericardium 
according to Yater ’s 1 review 

The symptomatology of tumors of the heart varies gieatly In some in- 
stances symptoms of cardiac origin are not present up to the time of death, 
while m others symptoms of cardiac involvement and cardiac failure appear 
at varying times before death Sudden deaths, both with and without previous 

* Presented at the meeting of the Minnesota Heart Society, December 7, 1935 

From the Department of Medicine, The Duluth Clinic 
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cardiac symptoms, are reported, and symptoms suggestive of subacute bacterial 
endocarditis have been recorded Arrhythmias and conduction disturbances 
likewise may be present Natuially, the symptoms will vary according to the 
location of the tumor and the portion of the heart which is primarily involved 
In order to classify the symptomatology, Yater 1 has used the following division 
of symptoms 

(A) Clinical types not suggestive of tumor of the heart 

1 Absence of symptoms ref ei able to the heart 

2 Symptoms of cardiac embarrassment terminally 

3 Symptoms of congestive heart failuie 

4 Sudden death 

5 Symptoms suggestive of subacute bacterial endocarditis 
(£>) Clinical types suggestive of tumoi of the heart 

1 Heart block 

2 Symptoms referable to location of tumor other than heart block 

3 Symptoms of cardiac dysfunction developing without apparent cause 

in a patient with a known malignant process 

4 Accumulation of hemorrhagic fluid, pericardial and pleural 

5 Suggestive loentgen observations 

This division is of particular value m the study of the reported cases 
Actually few symptoms are found which are constant and of diagnostic help 
In primary malignant growth of the pericardium one may find many of 
the symptoms usually associated with pericarditis, and the course of the former 
may so closely simulate that of the latter as to lead to a diagnosis of pericarditis, 
as occurred m the case herewith reported There does not appear m the litera- 
ture any case of primary malignant neoplasm of the pericardium which has been 
diagnosed ante mortem 


Case Report 

Htsfoiy A white male, aged 27, was first seen on April 1 1931, at which time 
ie complained of precordial pam and palpitation of the heart of one month’s duration 
mmediatelv preceding the onset of these symptoms he had an attack of “ influenza ” 
as mg one week During convalescence he cranked a car, after which he felt very 
weak and short of breath, his heart beat rapidly and he noticed a generalized soreness 
an stiffness of the chest and of the right shoulder After one week the soreness 
anc stiffness disappeared, but attacks of pam in the precordium, with radiation to 
ie right shoulder, continued and increased m frequency and severity The pam 
|'as o a pressure type, and the patient stated that it felt like “a ton of bricks was 
ai on my chest ” He noted that the pain was increased on swallowing and after 
exercise Night sweats were present, his appetite became poor, and there were in- 
dications of weight loss 

l * P ast Histot y Except for measles m childhood and tonsillectomv there was no 
History of any previous illnesses 

One b° ,,! f' V H* sto, y Father living and well Mother living but has diabetes mellitus 
ne irot ler fixing and well One aunt has pulmonary tuberculosis, one cousin died 
of pulmonary tuberculosis 

Marital Histoiy Married , wife and two children lmng and xvell 
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Physical Examination General development was good There was no evidence 
of recent weight loss 

Head and Neck No abnormalities noted 

Chest No abnormal impulses were seen and the percussion note over the lung 
areas was normal The apex beat of the heart was just outside of the nipple line, 
and the percussion outline indicated enlargement of the heart, both to the left and to 
the right The heart tones were regular and strong A pericardial rub was heard m 
the third and fourth interspaces to the left of the sternum during systole and diastole 
The breath sounds were normal and no rales were heard The blood pressure was 
130 systolic and 80 diastolic 

Abdomen Negative on palpation and percussion 
Extremities Negative 

Laboratory Data The hemoglobin was 92 per cent, leukocytes 9,500 The 
urinalysis was negative chemically and microscopically The Wassermann reaction 
was negative An electrocardiogram showed an auricular and ventricular rate of 80, 
with a PR interval of 0 14 second , there was a slight elevation of the ST interval, 
with a beginning downward deflection of the T-wave m the first lead 

A tentative diagnosis of pericarditis was made and hospitalization advised 
The patient, however, remained at home and symptoms continued to increase 
until the evening of April 23, when he noted a sudden aggravation of his precordial 
pain This was followed by marked pallor, weakness and unconsciousness When 
seen shortly afterwards the heart action was -very feeble He had alternating extra- 
systoles, coming very close to the preceding beat, and insufficiently strong to be 
recorded in the radial pulse, giving the impression of a marked bradycardia His 
blood pressure was 80 systolic and 60 diastolic No congestive rales were noted m 
the lungs, but the liver was slightly enlarged and tender He was brought to St 
Mary’s Hospital, where he remained during the subsequent course of his illness 

Shortly after admission to the hospital his temperature was 99°, and varied 
between this point and 101 8° during the next three weeks, after which the tem- 
perature was normal or subnormal up to the time of his death, which occurred on 
June 16 The heart rate was seldom o\er 80 beats per minute until the last two 
weeks, when definite cardiac failure developed The pain continued and the peri- 
cardial rub was present, until about two weeks ante mortem 

Urinalysis was consistently negative The leukocyte count ranged from 11,800 
to 16,000 The differential white count showed a variation from 61 to 81 per cent 
polymorphonuclears, 14 to 35 per cent lymphocytes, 2 to 4 per cent transitionals, 
and an average of 1 per cent eosinophiles The hemoglobin ranged between 85 and 
93 per cent, and the red blood count from 4,200,000 to 4,670,000 

A stereo roentgenogram (figure 1 a) of the chest made on May 11, 1931 indicated 
a generalized cardiac enlargement, but no evidence of pulmonary or pleural involve- 
ment A single roentgenogram (figure 1 b) of the chest made on May 25, 1931 
showed that the cardiac outline was slightly larger than that previously noted, and 
was suggestive of a moderate pericardial effusion The left costophrenic angle was 
obliterated and there was indication of a thickening of the pleura of the entire left 
lung 

An electrocardiogram (figure 2 a) on May 12, 1931 showed an auricular ana 
ventricular rate of 90 with a PR interval of 0 14 second There was a deep in- 
version of the T-wave m Leads I and II, with a decreased amplitude of the T-wave 
in Lead III An electrocardiogram (figure 2 b) on May 23, 1931 revealed an 
auricular and ventricular rate of 100, with a PR interval of 0 16 second, an elevation 
of the ST interval m Leads I and II, with a downward deflection of: the T-wave m 
these same leads, and a definite right axis deviation I 

One consultant suggested a subacute bacterial endocarditis or| a tuberculous 
mediastmitis as the basis for the symptoms presented (A blood cujlture failed to 
show any growth and a Mantoux reaction was absent ) l 
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m a series of 709 cases of hypertensive lieai t disease found 62 per cent m 
the sixth and seventh decades while only 21 per cent were under 50 years of 
age The pulmonaiy tubeiculosis cases with hypertension show a higher 
pei cuitage m the ttlui d and fourth decades than is indicated m the reports 
of the non-tuberculous cases The incidence of artenai hypertension m the 
cases leported at this time is appioxnnately 8 per cent Complete cardio- 
vasculai examination has been limited to those cases presenting either sub- 
jectne or objective findings suggesting impairment of cardiac function 
The incidence of hypei tension m the total number of tuberculous patients 
ti eated at this facility has not been determined but probably does not exceed 
1 per cent 

Mediastinal distortion resulting m sudden or slow shifting of the heart 
and great vessels is not an uncommon occurrence m pulmonaiy tubeiculosis 
A slowly developed distoition is the lesult of (1) a unilateial narrowing 
of the lung field due to slow contraction of extensive fibrotic piocesses within 
the lung, (2) contraction of the lung, a sequela of a compressed lung by 
aitificial pneumothorax, the lung becoming cirrhotic and atelectatic as a 
lesult, and (3) artificial pneumothorax oi hydrothorax of the opposite side 
Sudden development of distortion, associated with shifting of heart, is 
usually due to atelectasis, the result of blocking of a bronchus causing 
partial or complete collapse of lung, oi to piessure from the opposite side 
as the result of spontaneous pneumothorax 

The shifting of the anatomical position of the heart is a possible cause 
of the abnoimahties of the QRS group of the electrocardiogram, a shift 
to the left is expected to cause a right axis deviation unless there is a 
rotation on the anatomical axis sufficient to neutralize the effect of the 
lateral displacement A similai though less maiked change occurs when 
the heart is displaced to the right with a tendency to left axis deviation 
Experimental work by Meek and Wilson 1 on the dog’s heart demonstrated 
that rotation of the displaced heart on its longitudinal axis materially affected 
the electrical axis Elevation of the diaphragm, especially the left, causes a 
lotation of the heait, thus affecting the electucal axis oppositely fiom what 
is expected m many instances The correlation of electrocardiographic 
changes m the cases under discussion is given m table 1, A and B In the 
108 cases showing shift of the heart to the left, 26 8 per cent showed right 
axis deviation, 9 2 per cent left, and 64 per cent none at all In the 44 
cases showing shift of heart to the right, 114 per cent showed left axis 
deviation, 13 6 per cent right, and 75 per cent none at all In the 226 cases 
showing no shift 5 8 per cent showed left axis deviation, 12 4 per cent light, 
and 81 8 per cent none at all The alwe group included all cases of active 
pulmonary tuberculosis, showing normal or subnormal arterial tension 
In the group showing arterial hypertension listed m table 1— B, there are thiee 
cases lecoided as shift of heart to the right, none of winch showed axis 
deviation, 11 cases showed shift to the left, of which 27 2 pei cent had 
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Electrocardiographic Changes 
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right axis deviation, 36 4 per cent left, and 36 4 pei cent none at all In 
the 24 cases showing no shift of the heait, 8 3 pei cent showed right axis 
deviation, 33 3 pei cent left, and 58 4 per cent none at all The criteria 
as outlined by Pardee 4 weie employed in determining the electrical axis 
When the term “ axis deviation ” is used in this discussion we refer to the 
electrical axis When the teim “ shift ” or “ shifting of the heart ” is used 
we refer to the anatomical axis 

Brumfiel 2 made a study of the degree of circulatory embai rassment in 
cases showing distortion of the mediastinum combined with cardiac displace- 
ment He concluded that there was moie pronounced functional impair- 
ment m cases of this type than in those showing no displacement 

The writer’s observation of cases showing distoition of the mediastinum 
of a moderate or marked degree, tends to confiim the findings of Biumfiel 
Dyspnea, out of proportion to the degree of pulmonaiy involvement, simple 
tachycardia, frequently complicated by paroxysmal attacks, a higher pei- 
centage of cases presenting the moie pronounced evidences of right heart 
dilatation as manifested by edema of the extremities, hepatic engorgement, 
and digestive disturbances Abnormalities of the QRS and T-wates of 
the electrocardiograms are also more common as will be noted by referi mg 
to tables 1-A and 1-B 

A diagnosis of mediastinal distortion, associated with shifting of the 
heart to the right or left, was made by roentgenological examination in 166 
cases or 39 9 pei cent of the total number of active cases studied There 
was a shift of the heart to the left in 119 instances Of these 111 were 
due to contraction of the left lung field and 8 to pneumothorax oi hjdio- 
pneumothorax on the right A shift to the right was found m 47 cases, 39 
due to narrowing of the right lung field and 8 to pneumothoi ax or hydro- 
pneumothorax on the left 

Synopses or Case Histories 

Hie cases reported have been selected as representing some of the inter- 
esting electiocardiograplnc changes noted m the series 

Case Reports 

Case 1 Male, white, aged 3 7 The history indicates onset of pulmonary 
tuberculosis in 1918 Negative for luetic infection No history of anginal syn- 
irome Figure 1 (top) represents a roentgenogram made December 1931 indicating 
a far advanced pulmonary tuberculous involvement, moderate contraction of the 
e t lung field with slight shifting of heart and mediastinum to the left There is 
ru° \ sug ^ estlon of pleuropericardial adhesions m the upper mediastinal area 
ooc pressure systolic 84, diastolic 5S Figure 1 (bottom), the electrocardiogram 
° th ' s pat ' ent ’ presents a Q, and a slight prolongation of the PR interval 

Case 2 Male, white, aged 35 The history indicates the onset of pulmonary 
u lerculosis m 1923 there were pulmonary hemorrhages at about this time There 
vas no history of luetic infection, and the serologic tests were negative Figure 2 
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(top) represent a roentgenogram made November 1929 indicating extensive tu- 
berculous involvement of the left lung with marked narrowing of the lung field due 
to massive collapse and marked shifting of heart and mediastinum to the left Blood 
pressure systolic 100, diastolic 70 Figure 2 (bottom) represents an electrocardio- 
gram made September 1930 showing a Q, with inverted T. 

Case 3 Male, white, aged 36 The history places the onset of pulmonary 
tuberculosis in 1923 No history of luetic infection, blood Wassermann negative 
No anginal syndrome Figure 3 (top) represents roentgenogram made May 1930 
indicating an extensive bilateral, active tuberculosis The heart is in median position 
but there are indications of pleuropericardial adhesions in the upper mediastinal area 
Figure 3 (bottom) shows an electrocardiogram made May 1930 Attention is in- 
vited to the high amplitude of P_ and P , the equal amplitude of R and S m Leads 
II and III with a rather unusual tvpc of SI and a high amplitude of T. and T, 

Case 4 Male, white, aged 34 A diagnosis of pulmonary tuberculosis was 
made in 1918 Phrenic nerve exeresis, permanent, was performed on the left side 
in 1930 No caidiac pain, but complains of "rapid heart action” Blood pressure 
systolic 114, diastolic 86 Figure 4 (top) represents roentgenogram made January 
1930 which shows far advanced, active lesion, left, fibrotic right, distortion of 
the mediastinum with shifting of heart to the left, elevation of left diaphragm, and 
general narrowing of the lung field Figure 4 (bottom) represents an electrocardio- 
gram made March 1930 which shows a Q„ slurring of R, deration of RST„ and 
intraventricular block This patient left the hospital m 1930 and died March 16, 
1932 m another institution No congestive failure or symptoms indicating increased 
impairment of cardiac function were noted Postmortem findings were as follows 

1 Peritonitis, acute, general, due to acute suppurative appendicitis, with rupture 

2 Appendectomy, recent 

3 Tuberculosis, pulmonary, chronic, apex right and both lobes left 

4 Pleurisy, tuberculous, chronic, fibrous, adhesive, over all lobes, bilateral, right 

slight, left marked 

5 Diaphragmatic and pericardial adhesions, bilateral, right slight, left marked 

6 Dilatation, cardiac, concentric 

7 No demonstrable coronary disease 

Case 5 Male, white, aged 36, diagnosed pulmonary tuberculosis m 1928 
“ Pleurisy pain ” left lower chest Paracentesis left chest m 1928, presumably for 
pleural effusion Blood pressure systolic 110, diastolic 70 Figure 5 (top) repre- 
sents a roentgenogram which shows narrowing of the left lung field, thickened 
pleura left lower, apparent elevation of the left diaphragm, and cavitation m right 
upper Figure S (bottom), the electrocardiogram made February 1930, show's low 
voltage of P increased duration of QRS interval (intraventricular block), slurring 
of R, and elevation of RST. and 3 

Case 6 Male, white, aged 43 The diagnosis of pulmonary tuberculosis was 
made in 1928 There was a history of chancre about 1910 No collapse-thei apy 
Blood pressure systolic 106, diastolic 70 There are no physical findings suggestive 
of a cardiovascular syphilis Figure 6 (top) represents a roentgenogram made 
August 2, 1935, which show's a bilateral, active tuberculous lesion, with cavitation 
m the right upper, heart in the median position, of the small asthenic type Figure 
6 (bottom) reproduces an electrocardiogram made August 10, 1935, which shows no 
abnormality of importance On November la the patient complained of sudden 
onset of dyspnea and weakness Figure 7 (top) represents a roentgenogram made 
November 15, 1935, which shows opacity of the right lung, and the mediastinum dis- 
torted with shifting of the heart to the right Diagnosis Acute atelectasis right 
lung), due to sudden blocking of the bronchus Figure 7 (bottom) reproduces a 

V 
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caidiogram made on the same day Note the change m voltage of T and the de- 
pression of RST, and s This caidiogram is not unlike the EKG with staircase ST 
recorded by McGinn and White, 13 associated with acute cot pulmonale This case 
teiminated in death some two months later No post mortem was permitted 

Case 7 Male, white, aged 51 The onset of tuberculosis was m 1928 The 
history is negative for anginal syndrome No arteriosclerosis is demonstrable The 
systolic blood pressure was 118 and the diastolic 80 Figure 8 (top) represents a 
roentgenogram made September 1932, which shows bilateral, active tuberculosis with 
extensive cavitation, the heart of the asthenic type, and m median position 
There is a suggestion of adhesions around the base of the heart Figure 8 (bottom) 
reproduces an electrocaidiogram made September 1932 There is pronounced dis- 
turbance m RST„ and „ with inverted T. and n (No digitalis ) The present status 
of this patient is unknown 

Case 8 Male, white, aged 44 The onset of pulmonary tuberculosis was in 
1918 Pneumothorax was induced on the right m 1922 and continued until about 
1930 There is no record of blood pressuie prior to December 1932, date of first 
cardiovascular examination The systolic blood pressure was then 226 and the 
diastolic 150 Figuie 9 (top) represents a i oentgenogram made December 1935 
It show's no change of importance from that taken in 1932 There is marked con- 
traction of the right lung field with distortion of the mediastinum and shifting of 
heart to the right The distortion is presumably the result of contracted lung, mas- 
sive atelectasis, a sequela of compressed lung from long-continued pneumothorax 
Figure 9 (bottom) represents an electrocardiogram made December 1935 and is very 
similar to the record of December 1932 There is depression of the RST and in- 
verted T, and The electrocardiographic changes are not unlike those frequently 
obset ved in hypertensive heai t disease although there is no roentgenological evidence 
of caidiac enlaigement 


DiscussroN 

The QRS, RST, and T-waves aie subiect to many vanations caused by 
change of potential within the heait muscle Factors tesponsible for such 
changes m the QRS gioup, according to Paidee, 3 aie (1) The noimal 
variations m the structuie and distribution of the teimmal arborizations of 
the auriculoventi lcular bundle inside the tw'o ventricles (2) Position of 
the heart within the thorax (3) The relation of the weight of the muscle 
masses of the right and left ventricles The RST segment and T-wave 
show normal variations depending on the changes m electrical potential re- 
sulting from the degiee of change in position of the heart during systole, 
and the variation in the rate of relaxation of the ventnculai muscle 

The presence of Qi is considered as indicating coronary disease w len 
it “measures at least 1 mm and is at least Vs as laige as the largest e 
flection in any lead, and in which theie is a definite R-wave m Lead I 
measuring less than 5 mm m amplitude ” Paidee 4 has lecognized tie Q-t 
as indicative of coionary disease when it measures 25 per cent oi moie o 
the hugest amplitude of the QRS shown in any one lead Twelve of the 
416 cardiograms studied show a Q 3 which conforms to the standards set 
forth by Paidee 4 Two of these patients were obese, with high dia- 
phragms 11 , five showed an elevation of the left diaphiagm associated with 
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narrowing of the left lung field, and pleuial thickening, one case showed an 
elevation of the right diaphragm secondary to phrenic nerve evulsion, one 
case, arterial hypertension, one case, a progressive tubeiculous lesion with 
extensive cavitation showed only a transitory Q s , the remaining two cases 
had possible mediastinal adhesions There were two cases that showed a 
Q, and Q 3 which conform to the standards outlined by Durant 5 , one of 
these showed quite pionounced coionary sclerosis at post mortem Theie 
was no autopsy in the other case None of these patients piesented symp- 
toms suggestive of an anginal syndiome The question is laised as to 
the influence of change m position of the heart upon the occuirence of 
Q waves, especially m those patients piesentmg definite evidence of elevation 
of the diaphragm 

Electrocardiogiams of the Qi type conforming to the standards as set 
forth by Durant 5 were found in five instances Three of these occurred m 
cases showing definite shifting of the heart to the left, one in shift to the 
right, and one in no shift None of these cases presented a typical anginal 
syndrome, and the cause for the Qi was undetermined 

Slurring or notching of R or S with no increase m the QRS interval 
was noted in 56 or 15 per cent of the normal and subnormal arterial tension 
cases, and in eight or 20 per cent of the hypertension cases There are 27 
records which show the R- and S-wa\es approximately equal in amplitude 
in two leads with an R and S present m the thu d lead 12 Pardee c called 
attention to this peculiarity and ad\ anced an opinion that such an arrange- 
ment does not occur m records from noimal hearts An opinion from the 
author as to the pathological significance would be of little value It is 
believed to indicate myocardial distui bailee of some type 

I lurty graphic records in this series, 7 2 per cent, are tabulated as in- 
dicating intraventricular block Only three of these cases showed a typical 
bundle-branch block, two left and one right In 13 of this group the electro- 
cardiograms appear to meet the requirements for atypical bundle-branch 
lesions as outlined by Dr Henry T von Deesten and Dr Moses Dolganos 
while 14 of them show an increased duration of the QRS interval without 
the prolonged notched S-wave The average age of patients m this group 
of lntraventriculai block was 39 4 years Considering the age, this appears 
to be a ratliei high percentage of disturbance m mtrav entricular conduction 
J he increased duration of the QRS indicates a delay m the spreading of 
the contraction waves ovei the ventricles In the typical bundle-branch 
lesions it is believed that the delay m spreading of the contraction wave is 
cue to the necessity of the conduction impulse to spread from one ventricle 
to t ie other instead of simultaneously spreading through the right and left 
tranches of the bundle The atypical bundle-branch block is also indicative 
0 sen0l ^ s myocardial damage causing a disturbance m conduction The 
increase duration of the QRS interval without associated abnormality as 
ound m bundle-branch lesions, is not believed to be due to thickening of ven- 
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tricular muscle because m these tuberculous cases there is little if any evi- 
dence of ventriculai hypertiophy Wilson and Herman 8 expressed the 
opinion that the mci eased duration of the QRS was not always due to in- 
creased thickness of the ventricular wall The clinical picture in this series 
of cases, regardless of the degree of disturbance in the QRS, was very 
similar In one of the cases classified as typical bundle-bi anch block, there 
was a history of an anginal attack which may have been due to coronary 
thiombosis The lnstoiy was negative for the anginal syndrome m +he 
other two cases In one case with an atypical record the postmoi tern findings 
showed a definite coronaiy sclerosis The lnstoiy suggests a possible 
anginal syndrome in two cases, but was negative in all others In those 
cases showing a simple increase in duration of the QRS intei val there were 
two with subjective symptoms of angina It seems reasonable to assume 
that the disturbance of conduction may be accounted for by a disturbance 
of the circulation m the bundle-branch tissues 

Electrocardiograms of 43 cases, 10 3 per cent, were lecorded as showing 
abnormalities of the RST segment Pardee first called attention to in- 
version of the T deflection and also to the associated changes of the RST 
segments in coronary thrombosis Parkinson and Bedford 9 discussed the 
characteristic serial changes in the RST segment and the T-wave, and classi- 
fied them as of T x and T 3 type In our series there was only one case pre- 
senting the Ti type, and none the T 3 type One case showed elevation of 
RST 2 , associated with inverted T x , 2 and s , one case, depression of RST 2 
and 3 with inversion of T 2 and 3 In all other instances theie was simple 
elevation or depression of RST without associated inversion of the T 
Ten showed depression of RST 2 and s , 12 elevation of RST 2 and 3 , five 
elevation of RST 2 , two depiession of RST 2 , one elevation of RST X , and one 
elevation of RST 3 

Graybiel and Paul White 10 in their discussion of the inversion of the 
T-wave in Lead I or II of the electrocardiogram m young individuals, with 
neurocirculatory asthenia, with thyrotoxicosis, m relation to certain infec- 
tions, and following paroxysmal ventricular tachycardia state The T-wave 
is much less stable than the other electrocardiographic deflections Although 
its mechanism is obscuie, we are familiar with certain secondaiy factors 
which may change its form and direction Chief among these are altera- 
tions of coronary circulation, disturbances of nervous origin, the action of 
toxins or drugs, and change m the position of the heart In this senes, 
we have tabulated six records showing inversion of T m Leads I and II, 
and 18 showing inversion of T 2 and 3 There were 70 records showing 
low voltage of T In this group, we considered the low voltage of T only 
when the T-wave showed an amplitude of less than one millimeter in all 
leads It is difficult to evaluate the significance of this abnormality of the 
T The far advanced terminal cases presenting the usual evidence of nu- 
tutional disturbance, with extensive pulmonary lesion, m many instances 
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show low voltage of T, howevei, this is not universally true A number 
of cases were observed which weie of the well nounshed ambulant type with 
a moderate degree of pulmonary involvement which showed a low voltage 
of T at all times It appears, therefore, that the low voltage T is not a 
positive indication of myocardial weakness, and should be considered only 
in connection with abnormalities of the QRS group 

Summary 

The electrocardiogram of 189 hearts, 45 5 per cent of the total numbei 
of active pulmonary tuberculosis cases studied, showed significant changes 
m the QRS, RST, or T deflections Included in the eight case reports 
presented, there is a Q x which appears to meet the requirements set forth 
by Durant 3 as an indication of coronary disturbance , a Q 3 measuring 25 
per cent or more of the largest deflection of the QRS shown m any one lead 
suggested by Pardee 4 as indicating coronary disease , another record show- 
ing an R and S of appi oximately equal amplitude m two leads with pre- 
dominant S x and an abnormal ST 2 and 3 The fourth case shows, in addi- 
tion to Qi, an intraventricular block The next case shows an increased 
duration of the QRS with an elevated RST X and 2 The sixth case is espe- 
cially interesting because the record is piactically normal until the patient 
suffered a sudden spontaneous atelectasis which caused a shifting of the 
heart to the right The record made subsequent to this accident showed a 
flattening of the T m all leads, also a depressed RST 2 and 3 The “ stair- 
case” ST m this cardiogram is not unlike those recorded by McGinn and 
White 13 associated with acute co> pulmonale The record of the next case 
appears a bit unusual m the absence of a clinical picture of coronary distur- 
bance or evidence of cardiac enlaigement Case 8 is one of severe arterial 
hjpertension showing a not unusual picture of depressed RST 2 and 3 m 
conjunction with an inverted T in the same leads The interesting feature 
m this case is the marked distortion of the mediastinum, secondary to con- 
traction of the right lung (atelectatic) This patient is living and presents 
the usual picture of hypertensive disease It is interesting to speculate on 
the relation of the cardiac displacement to the hypertension 

The average age in this group of cases is probably highei than m any 
known group pieviously reported The average duration of the pulmonary 
lesion, not possible to compute accurately, is estimated at approximately 15 
}ears So it may be said that these men are naturally approaching the 
heart age ” Interesting electrocardiographic changes, however, have been 
observed m patients between 30 and 35 years of age 

It is suggested that the abnormalities of the QRS, RST, and T-waves 
noted in a large peicentage of this group may be due to a chronic nutritional 
disturbance of the nrjocardium incident to pulmonary tuberculosis, that 
there is piesent in the soft, flabby heart a deficiency of the coronary circula- 
tion lesultmg m an impaiiment of conduction similar to the disturbance 
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caused by coronary sclerosis Dilatation and associated hypertrophy of 
the right heart, directly the result of the long-contmued strain due to in- 
creased pulmonary resistance, may be responsible for changes in the RST 
segment or T-wave There are other factors such as cardiac displacement, 
pleuropericardial adhesions, tuberculous pericarditis, elevation of one dia- 
phragm, and possibly other anatomical or pathological changes which can- 
not be overlooked as contributing or causative agencies The cause of 
these electrocardiographic changes m pulmonary tuberculosis has not been 
proved The subject apparently deserves further investigation 

Conclusions 

1 Four hundred and sixteen cases of active pulmonary tuberculosis and 
44 inactive were studied The cases were classified according to anatomical 
position of the heart, 47 showed shift of the heart to the right, 119 to the 
left, and 250 no shift of heart 

2 Thirty-eight of the active cases showed an arterial hypertension, none 
of the inactive cases 

3 One hundred and eighty-mne, or 45 5 per cent of the total number 
of active cases studied showed significant changes m the QRS complex, the 
RST segment or the T-wave None of the inactive cases showed any 
important abnormality of the electrocardiogram 

4 There weie 19 graphic records which showed an abnormal Q-wave, 
12 of these of the Q 3 type described by Pardee Thirty cases showed intra- 
ventricular block, 43 abnormality of the RST segment, and 119 abnormal 
T-waves 

5 The electrical axis' is apparently influenced by the rotation of the 
heart on its longitudinal axis 

6 The percentage of cases showing an increase in the duration of the 
QRS depression and elevation of the RST with T-wave changes is higher 
than expected and suggests that the nutritional disturbance of the myo- 
cardium found in pulmonary tuberculosis of long standing may produce a 
similar electrocardiographic picture to that found m coronary disease 

7 The electrocardiogram is of value in the diagnosis of cardiac lesions 
associated with pulmonary tuberculosis It is frequently the only positive 
evidence of myocardial disturbance 

REFERENCES 

1 Meek, W J , and Wilson, A The effect of changes m the position of the heart on the 

QRS complex of the electrocardiogram, Arch Int Med , 1925, xxxvi, 614 

2 Brumfiel, D E The heart in tuberculosis, Am Rev Tuberc , 1933, xxvin, 317 

3 Pardee, H E B The significance of an electrocardiogram with a large Q-wave in 

Lead III, Arch Int Med, 1930, xlvi, 470 

4 Pardee, H E B Clinical aspects of the electrocardiogram, third edition, 1933, Paul 

Hoeber, Inc 

5 Durant, T M The initial ventricular deflection of the electrocardiogram in coronary 

disease, Am Jr Med Sci , 1934, clxxxvm, 225 



THE HEART IN PULMONARY TUBERCULOSIS 


305 


6 Pardee, H E B Personal communication 

7 von Deesten, T T, and Dolganos, M Atypical bundle-branch block with favorable 

prognosis, Am Jr Med Sci , 1934, clxxxvm, 231 

8 Wilson, F N , and Herman, G R An experimental study of incomplete bundle branch 

block and the refractory period of the heart in dog, Heart, 1921, vm, 229 

9 Parkinson, J , and Bedford, D E Successive changes m the electrocardiogram after 

cardiac infarction, Heart, 1928, xiv, 195 

10 Gravbiel, A , and White, P D Inversion of the T-wave in Lead I or II of the electro- 

cardiogram in young individuals with neurocirculatory asthenia, with thyrotoxicosis, in 
relation to certain infections, and following paroxysmal ventricular tachycardia, Am 
r Heart Jr, 1935, x, 345 

11 Pardee, H E B The significance of an electrocardiogram with a large Q-wave in 

Lead III, Arch Int Med , 1930, xlvi, 470 

12 Proger, S H , and Minich, W R Left axis deviation with and without heart disease, 

Am Jr Med Sci , 1935, clxxxix, 674 

13 McGinn and White, P D The acute cor pulmonale, Ann Int Med, 1935, ix, 115 

14 Matz, P B A study of heart disease among veterans, New England Jr Med , 1935, 

ccxn, 929 

15 White, P D Heart disease, 1931, The Macmillan Co, New York 



COMMON GASTROINTESTINAL EMERGENCIES AND 
THEIR MEDICAL ASPECTS 1 

By George B Eusterman, MD, F A C P , Rochcstc? , Minnesota 

Diseases or disoiders which may give rise to gastrointestinal disturb- 
ances of sufficient gravity to constitute an emergency may be roughly classi- 
fied as follows (1) acute mfiammatoiy diseases of the abdominal viscera 
and their complications, such as pentomtis, obstruction, intussusception, tor- 
sion, perforation and abscess formation, (2) complications involving 
chronic lesions, especially of the upper part of the digestive tract , the most 
important of these are acute perforation, obstruction and hemorrhage, (3) 
disease or dysfunction of extra-abdominal organs in which the symptoms 
are predominantly of gastrointestinal nature, and (4) complications which 
arise during tieatment or follow operation and which are chiefly toxic or 
mechanical m nature 

In a consideration of the various entities comprised m this classification 
the role of the physician is especially important not only in the diagnosis but 
m the treatment of the emergency states, whether independently or in col- 
laboration with the surgeon 

The “Acute Surgical Abdomen ” 

Symptoms usually characteristic of a gastrointestinal emergency are 
severe abdominal pain, protracted vomiting or diarrhea, massive hemor- 
rhage, painful distention with or without visible peristalsis, or a variable 
combination of these symptoms Prostration, shock, tetany, and even 
delirium and coma may coexist or supervene 

As the physician is usually the first to see the patient, upon him is placed 
the giave responsibility of as prompt and accurate an appraisal of the situa- 
tion as circumstances permit, and of securing without delay surgical con- 
sultation when it is indicated or when any reasonable doubt exists The 
physician must be as mindful as the surgeon of the lapidity with which 
disastrous changes can occui in the abdomen and of the factor of delay or 
indecision, which too fiequently allows an acute abdominal emergency to 
become an abdominal disaster Severe pain of gradual or sudden onset 
usually dominates the picture When this is associated in whole or in part 
with such significant signs and symptoms as localized tenderness, muscular 
rigidity, distention, nausea and vomiting, leukocytosis and fever, the situa- 
tion is one that usually requires prompt surgical intervention 

The nature of such lesions and their diagnostic and surgical aspects 

* Read before the annual meeting of The American College of Physicians, New York, 
New York, April 8, 1938 

From the Division of Medicine, the Mayo Clinic 
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recently have been summarized m an instructive article by Abell With 
such lesions, exclusive of their diagnostic aspects and symptomatic and 
supportive tieatment, we, as physicians, are not so directly concerned Pos- 
sibly, exception may lie taken in three instances (1) that foim of subacute 
(protected, forme fruste) type of perforated ulcer which, at the outset, 
closely simulates acute perforation, m nature, if not m degree, but from 
which the patient usually recovers without surgical mteifeience, (2) those 
instances of acute gastritis or gastro-enteritis which also may simulate acute 
perforation of an ulcer and acute appendicitis, as has been emphasized re- 
cently by Klosteimeyer and liy r Dietnch, and (3) acute panel eatitis, m which 
the mortality follow mg operation appears to be considerably highei than 
that following conseivative measures, as has been pointed out by a numbei 
of observei s in recent years 

When the nature of an acute abdominal seizuie has not been determined, 
it is the universal custom to withhold opiates until one leaches the decision 
that operation is contraindicated or is to be tempoianly postponed 
Guerry’s statement that “ morphine puts turn people to sleep, the patient on 
the one hand and the doctor on the other ” tersely expresses the reason for 
such custom 

By and large, this is probably the safest procedure to follow r if suflenng 
and shock are not too great On the other hand, such a competent and 
experienced internist as the late Hariy Singei, on the basis of observations 
made by Hildebrandt and Zierold, advocated the intravenous administration 
of 34 gram (0 016 gm ) of morphine sulfate or 34o gram (0 003 gm ) of 
dilaudid, if, on account of the severity of the pain, it is difficult or impos- 
sible to secure the patient’s cooperation in obtaining a satisfactory history or 
in making a pioper physical examination However, before morphine 
or dilaudid is given, a sketchy anamnesis is obtained, a preliminary physical 
examination is made, and the observations are recorded After adminis- 
tration of morphine or dilaudid in such a manner, relief is prompt, the ab- 
domen is relaxed, and the hyperesthesia is moie or less eliminated With a 
fair degree of accuracy the examiner can then determine (1) the location 
of the point of maximal tenderness, (2) the degree of tenderness, and (3) 
the presence oi absence of any abdominal mass Observations made befoie 
and after moiphme has been administered then can be reviewed Suffei mg, 
exhaustion, and shock aie greatly reduced and this renders the patient a 
better opei ati\ e risk than he otherwise would be 

Hns method has much to commend it and although it has certain dis- 
advantages they are b> no means insurmountable When the patient is 
re ie\ed he may decline to undergo a laparotomy or may suggest that it be 
teavec therefore, the patient or his lelatives must be informed of the 
sc ec i\e action of the opiate on the pain and of its failure to influence the 

twTi ° f t lC dlScase Aho m the Presence of a mechanical obstruction, 
en actne peristalsis heard sv nchronouslj with the height of the 
parovvsm of pain may disappear But, by leveitmg to information re- 
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coided prior to administration of the opiate, the physician will not be 
deprived of any useful data Such at least is the opinion of those who 
advise that morphine should be given intravenously early m the period 
during which diagnosis is being attempted 

Emergency States in the Course or a Chronic Lesion or the 
Upper Part of the Digestive Tract 

Obviously, symptoms of sufficient giavity to assume the proportion of 
an emergency in the presence of a chronic abdominal visceral lesion are 
largely the lesult of such common complications as acute perforation, hemor- 
lhage, and obstruction Acute hepatic insufficiency, hemorrhagic diathesis, 
and circulatory collapse following abdominal paracentesis may somewhat 
less frequently constitute emergencies, complicating the couise of disease of 
the biliary system 

Acute Peifoiation An ulceiating lesion of the stomach or duodenum 
which undergoes acute perforation usually is chronic , it is the perforation 
that constitutes the acute piocess In such cases this complication could 
logically be included m the group of acute abdomens already discussed 
Perfoiations occur two or three times more frequently among men than 
among women While chronic perforation of long-standing lesions is a 
common complication, acute peiforation occurs m only approximately 5 
per cent of the cases Such lesions are usually situated on the unprotected 
anteiosupenoi wall of the stomach 01 duodenum near the pylorus Al- 
though acute perforation occurs less frequently than does hemorrhage or 
pyloric obstruction, it is the most fiequent cause of death, followed by 
hemorrhage and obstruction in the order named Evidence of a pre- 
existing ulcei often makes possible successful lecognition of this catastrophe 
Graham regarded three symptoms as indicative of perforation (1) associa- 
tion of pain and tenderness, (2) one point of maximal tenderness, and (3) 
aggiavation of distress on turning over In questionable cases an ordinary 
exposure to roentgen-rays centered on the dome of the diaphragm usually 
will reveal small collections of gas In the differential diagnosis one must, 
of course, consider acute appendicitis, acute hemorrhagic pancreatitis, and 
acute coronary occlusion The treatment of acute perforation is always 
suigical and the mortality rate should not exceed 5 per cent if operation is 
performed within eight hours after perforation has occurred 

Massive Hemon hagc Massive hematemesis or melena, or both, which 
have their origin in gastroduodenal ulceration, are the cause of death of 13 
to 30 per cent of patients who are admitted to large charity hospitals because 
of such hemorrhage In general practice it is estimated that the mortality 
rate does not exceed 3 per cent The incidence of death during or following 
the first hemorrhage of severe proportions ranges from 9 to 15 per cent 
Duodenal ulcer is the commonest source of such hemorrhages, although 
the tendency to bleed is associated more markedly with gastric ulcer which, 
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however, is encountered clinically 10 times less frequently than the former 
Other less frequent souices of massive hemonhage are anastomotic 
(jejunal) ulcer, carcinomatous gastric ulcer, chiomc hypertrophic gastritis, 
benign neoplasm of the stomach or small intestine, ulcer in a Meckel s 
diverticulum, and ruptured varices m the lower part of the esophagus or m 
the stomach which are associated with portal cnrhosis or splenic anemia 
Authorities generally are agreed that age is the greatest factor affecting 
prognosis Postmortem findings in the majority of the fatal cases reveal 
erosion of a sclerosed vessel m the base of a chiomc penetiatmg, or per- 
forated, indurated ulcer, usually on the posterior wall of the duodenum or 
on the lesser curvature and posterior wall of the stomach W 1 hile treatment 
of profuse hemoirhage is chiefly of a medical nature, it is my opinion that 
the middle-aged or elderly patient who harbors a chronic lesion should be 
submitted to operation without unnecessary delay if he has bled on previous 
occasions, if he does not respond favorably to adequate treatment, as in- 
dicated by blood pressure, pulse rate, concentration of hemoglobin, erythro- 
cyte count, and concentration of blood urea (all estimated at stated inter- 
vals), and if, in addition, he shows signs of shock, or if hemorrhage recurs 
at short intervals in spite of such treatment 

1 he profession is by no means in accord as to the best methods of treat- 
ment There are those who stress the importance of avoiding dislodgment 
of the clot, they are strenuously opposed to phleboclysis, early feedings, 
gastric lavage for any reason, and intubation Others stress the importance 
of avoiding digestion of the clot, or counteracting hemorrhagic shock, there- 
fore, transfusions, continuous drip treatment and feedings at early and 
frequent intervals are advocated In my experience the time honored cus- 
tom of administering opiates, preferably dilaudid with atropine, hypo- 
dermically, the transfusion of 250 c c of blood at frequent intervals, the 
application of a partly filled ice bag to the abdomen, and the usual measures 
directed to the treatment of shock, if present, has proved the most satisfac- 
tory procedure However, the consistent, good results attending the use of 
Witts’ modification of the Meulengracht method of early and frequent feed- 
ings have influenced us to shorten considerably the penod of enforced 
abstinence from food m these cases 

In recent years, a number of observers have pointed out that massive 
mtramtestmal hemorrhage gives rise to certain derangement in the func- 
tions of the organism, which is characterized chiefly by marked elevation 
of the value for the blood urea (extrarenal uremia), a decrease or cessation 
of excretion of sodium chloride in the urine, urobihnuria, and a decrease 
m the concentration of serum protein Increase in the concentration of 
hood urea is the most constant symptom, it appears within a few hours 
ollowmg the hemorrhage and persists for a variable period In spite of 
the achloruria, the concentration of plasma chlorides may be normal or even 
increased The mechanism underlj ing this phenomenon is still a matter 
oi dispute When the greater part of the blood is vomited and little reaches 
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the intestinal tiact, these biochemical changes do not occur, thus, the pres- 
ence of blood m the intestinal canal is an essential preiequisite for deielop- 
ment of the inci eased concenti ation of blood urea Christiansen is con- 
vinced that these changes, when present, have definite piognostic and thera- 
peutic implications 

High Intestinal Obsti action Undue retention of gastnc contents as 
the lesult of mechanical hmdiance at the pyloric outlet from mflammatoiy, 
cicatricial, or neoplastic gastroduodenal lesions, or as the result of motoi 
impairment of the gastric musculature m the pi escnce of lesions which cause 
only partial occlusion is a common complication At least, m cases m which 
the condition has been verified surgically, actual obstruction or gross im- 
panment of emptying of the stomach occurs m from 26 to 30 per cent of 
cases of benign lesions of the stomach oi duodenum and in fiom 41 to 54 per 
cent of cases of gastric carcinoma Cicatricial and neoplastic obstructions 
aie unyielding but obstruction of an inflammatory natuie is frequently 
leheved by piopei tieatment 

As nausea and vomiting, dehydi ation and piostration of emergency pro- 
portions are common to a wide vanety of disorders, as will be shown, too 
much leliance cannot be placed upon these signs per se m the diagnosis of 
obstruction However, vonutus that is suggestive of retention, visible 
gastric oi intestinal penstalsis, undue letention of a barium meal in the 
absence of migraine or the inhibitory effects of morphine, are trustwoithy 
signs of obsti uction Roentgenologic examination fiequently determines 
the level of the obstruction and its nature One should lemember that 
lather high-grade obstruction or motor dysfunction may be present in the 
absence of vomiting, and that on the other hand, marked vomiting may be 
present in one clinical valiant of nonobstructing duodenal ulcer (ulcus a 
foime tabetique), usually to the exclusion of all other symptoms and signs 
chaiacteristic of the disease 

It is now a matter of common knowledge that a severe, even fatal, 
toxemia frequently occurs in association with a marked or long-standing 
high intestinal obstruction In such cases timely recognition and correc- 
tion of the toxemia has done far more to reduce surgical mortality in the 
past 15 yeais than has any other single piocedure As this, or somewhat 
sinnlai intoxication occurs m a wide variety of conditions, the subject will 
pi esently be discussed at gi eater length 

Emergency States in the Course or Disease of Extra-Abdominal 

Organs 

The extra-abdominal causes of seveie abdominal pain, nausea, vomiting, 
and diarrhea are legion and no one is more aware of that fact than the ex- 
peuenced internist who has perspective and a background of broad training 
In the hope of i educing diagnostic error to a minimum, certain procedures 
compatible even with an emergency can be carried out, namely (1) ap- 



COMMON GASTROINTESTINAL EMERGENCIES 


311 


praising the evidence deduced from the immediate history, complete physical 
examination, temperature, pulse rate, blood pressuie, leukocyte count, and 
chemical and microscopic examination of the urine, (2) obtaining details 
of habits, previous illness, and symptoms antecedent to the present acute 
illness, (3) cariying out with dispatch ceitam biochemical, seiologic, electro- 
cardiographic, oi roentgenologic examinations m the piesence of atypical 
or complicated conditions Fortunately, the first two piocedures supply 
the necessary information for adequate diagnosis of the majority of ab- 
dominal emergencies 

Pneumonia Abdominal pain and mci eased tension of the upper por- 
tion of the lectus and oblique muscles, which occasionally are associated 
with lobai pneumonia or with pneumonia that involves a lower lobe that is 
complicated by diapln agmatic pleurisy, may be mistaken for acute appendi- 
citis, especially among children Such conditions among adults may excite 
suspicion of leaking duodenal ulcer oi acute cholecystitis Mistakes can be 
avoided by repeated physical examination and by roentgenologic examina- 
tion of the lungs whenever necessary 

Angina Pectons and Acute Cotonary Occlusion The occasional epi- 
gastiic situation of the severe paroxysmal pain of angina pectoris, and the 
severe oppression or agonizing pam of sudden coronal y occlusion is often 
difficult to distinguish from the pain of perforated ulcer, biliary colic, acute 
pancreatitis, or mesenteric infarction 

Helpful m differentiation of these conditions, briefly stated, are the 
following features (1) the nature of the antecedent history and of the 
symptoms and signs observed during a seizure, (2) the age and sex of the 
patient , the vast majority of the victims of coronary accidents are middle- 
aged or elderly men, (3) the natuie of the electi ocardiograplnc, cholecysto- 
graphic and i oentgenographic findings Sometimes the coexistence of a 
lesion m the thorax and in the abdomen adds to the diagnostic perplexities 
Willius has pointed out, for example, the frequent coexistence of coronary 
disease with disease of the biliaiy tract, both of which contribute to the 
symptoms and signs piesented 

Pelvic Disease In the reproductive period of life acute abdominal pam 
may be the result of ruptured ectopic pregnancy, acute pelvic peritonitis, 
or rupture or torsion of an ovarian cyst 

Emergencies Associated with Disease or Some of the Ductless 

Glands 

Diabetic Acidosis and Coma Abdominal pam, gastrointestinal dis- 
turbances, fever and leukocjtosis are present in about 75 per cent of cases 
0 c ^ al;,etlc acidosis before coma supervenes, according to the observations 
0 iot le and Beardwood Vomiting b> a known diabetic is always of 
serious import and should ne\er go unheeded When in doubt, tests for 
urinary sugar can be cairied out m the home, and for diacetic acid with 
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ferric chloride If coma threatens or supervenes, prompt intravenous ad- 
ministration of insulin and physiologic saline solution to replace excessive 
loss of fluids and electrolytes is indicated, because the piomptness with which 
treatment is carried out is one of the most important factors in prognosis 
As soon as possible, the patient should be transferred to the hospital where 
the important determinations of blood sugar and carbon dioxide combining 
power of the plasma can be made from time to time and adequate therapeutic 
procedures instituted 

Hypoglycemia In this condition, whether induced or spontaneous, 
hunger, nausea and vomiting may be prominent symptoms In certain in- 
stances uppei abdominal pain is piesent This condition is usually encount- 
ered among diabetic patients who have taken too much insulin , but the cases 
of spontaneous origin are more apt to give rise to diagnostic difficulties 
Emergency measures consist of the administration of a solution of dextrose, 
it may be given by mouth m milder cases but if the patient is comatose it 
should be given intravenously If a sterile solution is not available a dilu- 
tion of common corn syrup may be given by stomach tube 

Acute Adi dial Insufficiency This so-called addisoman crisis is rela- 
tively uncommon but is an exceedingly dangerous state of affairs Such 
a crisis may be difficult to recognize if the symptoms and signs characteristic 
of Addison’s disease (buccal pigmentation, hypotension, asthenia) are not 
piominent Nausea, vomiting, and abdominal pain are striking early symp- 
toms There are marked changes in the physiochenncal constituents of the 
blood, such as anhydremia, increase in blood urea and nonprotem nitrogen, 
marked reduction in the values for total base, plasma chlorides and serum 
sodium, and an increase in the concentration of serum potassium The 
treatment consists of the administration of potent extracts of adrenal cortex, 
the injection of physiologic saline solution to which has been added sodium 
citrate or a similar sodium salt, and a diet that is low m potassium 

Cnsis of Exophthalmic Goitei Anorexia, diarrhea and piotracted 
vomiting, along with restlessness and psychic disturbances, are the chief 
features of this crisis If the usual signs and symptoms of exophthalmic 
goiter aie not prominent, the cause underlying the marked gastrointestinal 
disturbances may be misinterpreted Laboratory studies furnish little as- 
sistance The treatment consists of frequent repeated doses of compound 
solution of iodine (Lugol’s solution), as much as 10 minims (0 6 cc) 
every 15 to 30 minutes, taken in milk, grape juice or water, during the first 
24 hours, and 30 minims (2 cc ) daily thereafter for three or four weeks 
The intravenous administration of dextrose and physiologic saline solution 
is helpful because the patients are usually severely dehydrated 

In a recent more detailed article concerning the diagnosis and treatment 
of the emergencies associated with disease of the ductless glands, including 
the parathyroids, Kepler made this significant statement “ It is a curious 
and unfortunate fact that in the first four of these conditions, gastrointes- 
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tmal symptoms may be conspicuous and consequently may ovei shadow the 
less spectacular but more diagnostic symptoms which are indicative of the 
organ that is at fault ” 

Complications Arising During Treatment or or Following 
Operation on the Digestive Tract 

Evttai enal Uicvuct ( Alkalosis , Hypochloi cnitct, Acotciiuo') We ha"ve 
already observed how hemorrhage, high intestinal obstruction, and disease 
of certain ductless glands may produce biochemical changes of sufficient 
degree to constitute a grave emergency Dehydration, disturbance of the 
acid-base equilibrium of the blood, increased breakdown of endogenous 
proteins, oliguria, and probably temporary dysfunctions of the liver and 
kidneys seem to be the factors chiefly instrumental m bringing about this 
form of toxemia The disturbance of water and inorganic salt balance is of 
primary importance, and clinical experience has repeatedly shown that it 
can be brought about by a wide variety of causes which may be both func- 
tional and organic m nature Intractable vomiting of hysteria or psycho- 
neurosis, acute alcoholism, acute gastroenteritis, hyperemesis gravidarum, 
the marked loss of gastric juice resulting fiorn vomiting, from repeated 
gastric lavage, from continuous suction or from duodenal fistula, and the 
loss of body fluids as the result of a severe diarrhea, salt poor diets m renal 
and cardiac disease, hepatic disease, and induced severe diuresis may pre- 
cipitate as severe a toxemia as that induced by high intestinal obstruction 
The administration of alkalies to patients with peptic ulcer who for one 
reason or another are susceptible to the drug will bring about the same effect 
Cunously enough, regardless of the wide diversity of causes, the morbid 
physiochenucal changes m the organism are practically identical, namely, 
a rise in the concentration of urea and nonprotem nitrogen m the blood 
(uremia), a reduction m the plasma chlorides (hypochloremia), an increase 
in the carbon dioxide combining power of the plasma (alkalosis), and de- 
hydration 

The diagnosis is based on the toxic manifestations and on the chemical 
examination of the blood When patients are treated with alkalies the first 
symptoms are a distaste for milk, headache of variable severity, metallic 
after-taste, nausea, vomiting and vertigo, and frequent intensification of all 
these symptoms after the patient has taken an alkaline powder As the 
intoxication progresses, irrespective of the original cause, whether func- 
tional or mechanical, one observes a flushed face, increasing nervous irri- 
tability, anxious expression and dehydration In extreme cases there are 
incoherence, semiconsciousness and tetany Delirium, coma and death may 
result if proper treatment is delayed 

Intestinal obstruction at a lei el lower than the jejunum also gnes rise 
to azotemia and dehydration, but with a normal concentration of the plasma 
chloride and a \anable acid-base equilibrium This was observed by 
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Falconei and Lyall m 13 cases of obstruction of the small intestine and in 
six of obstruction of the laige intestine Acidosis of a nondiabetic and non- 
nephutic natuie was obseived m eight cases In oidei to correct a seriously 
decompensated alkalosis and dehydiation, for the past 15 years we have 
resorted to the intiavenous administration of a 1 per cent solution of sodium 
chloride and 5 to 10 per cent solution of dextrose m 1000 c c of fleshly 
distilled water, one to three times daily The amount varies with the degree 
of toxemia, as indicated by the degree of chemical change in the blood 
Ringer’s solution in the amount of 80 to 100 cc per kilogiam of body 
weight is a good substitute, especially if it is necessaiy to administer the 
fluid subcutaneously or mtrapei itoneally 

In the treatment of acidosis, which occasionally is encountered in cases 
of obstiuction of the lowei part of the small bowel and colon, in advanced 
stages of hepatic cirrhosis, in severe diarrhea, m fistulas of the small in- 
testine and biliaiy ducts, 100 c c per kilogram of body weight of a mixture 
of isotonic sodium r-lactate, and isotonic or slightly hypotonic Ringer’s 
solution m the piopoition of 60 40 as recommended by Hartmann, has 
proved effective Ringer’s solution alone is useful Kirk prefers an iso- 
tonic (13 per cent) solution of sodium bicarbonate The dose of sodium 
bicarbonate necessary to i estore the alkaline reserve to normal values can be 
calculated rather accuiately by means of the nomogram of Palmer and Van 
Slyke The daily urinary excretion should amount to 1500 cc to insure 
adequate renal function Maddock and Coller lecently have shown that a 
dehydrated patient requn es at least 5000 c c of fluid daily Where circum- 
stances permit, as much fluid as possible should be given by mouth, the 
remainder should be given rectally or parenterallv 

Hypop) ot anemia and Gastnc Retention In certain gastiointestinal dis- 
oiders there may be an inadequate intake of protein or an inadequate ab- 
soiption of ingested protein from the gastrointestinal tract with lesulting 
reduction in the level of the serum proteins and of the colloid osmotic pres- 
suie which they exert “ War edema ” and “ prison diopsy ” and the ana- 
sarca that frequently occurs in spiue and certain diarrheas are examples of 
nutritional edema It is a well-known fact that hypoprotememia may occur 
m hepatic cirrhosis and that the low concentration of serum proteins often is 
intimately i elated to the formation of edema and ascites 

Hypoprotememia can cause malfunction of a stoma following a Billroth 
I oi Billroth II procedure, or aftei a gastrojejunostomy for obstructing 
duodenal ulcer It thus may cause marked impairment of gastric emptying 
and subsequent toxemia Recent observations by Jones and Eaton, Barden, 
Ravdin and Frazier, Mecray, Barden and Ravdm disclose the fact that hypo- 
proteinemia and edema of the gasti ic mucosa must be considered as possible 
causes of such retention in cases in which a faulty surgical technic is highly 
improbable According to Falconer and Lyall, this edema may be easily 
aggravated by the injudicious administration of saline solutions They 
have estimated that 15 to 20 Gm of sodium chlonde daily aie adequate to 
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conect chloride deficiency This may be given as 1500 to 2000 cc of 1 
per cent solution of sodium chlonde Any additional fluid required may 
be admmisteied orally, lectally or parenterally m the foim of a 5 per cent 
solution of dextrose These authors furthei observed that the intake of 
salt should be restricted to 10 Gm daily (1000 c c of 1 per cent solution) 
if the value for the plasma chloride approaches to 550 mg per 100 c c The 
diminution m osmotic pressure as the result of decreased concentration of 
plasma chlorides probably accounts for the tendency to edema which arises 
when the tissue reserves of chloride are raised Coller, Dick and Maddock 
have shown that edema is more the result of the administration of excessive 
amounts of sodium chloride than of large quantities of water A high 
protein diet and transfusions are impoitant factors m raising the concentra- 
tion of the serum proteins 


Summary 

A wide variety of diseases and disoiders frequently gnes use to dis- 
turbances piedonunantly of gastrointestinal nature and of sufficient severity 
to constitute an emergency Differentiation of an acute abdominal con- 
dition that requires prompt surgical intei ference and a nonsurgical one is 
the most important function of the physician 

In chronic lesions of the digestive organs the moie common complica- 
tions, perforation, hemorrhage, and obstruction, f l equently give rise to con- 
ditions which constitute an emergency Serious disorders engendered by 
disease i emote to the abdominal organs, those of pulmonary, vascular and 
mcietory systems in particular, are chiefly of a gastrointestinal nature and 
frequently overshadow the less spectacular but more diagnostic symptoms 
which are indicative of the organ that is at fault 

Toxemia, variously designated as extrarenal uremia, hypochloremia, 
azotemia, alkalosis, or nondiabetic acidosis, is a frequent occurrence and 
constitutes an emergency incident to certain forms of treatment, preoperative 
states, or postoperative complications Of less frequency and gravity is 
hypopi oteinenua, an important cause of edema and postoperative impair- 
ment of gastric motor function The successful management of these com- 
mon gastrointestinal emergencies necessitates their timely recognition and 
the prompt institution of adequate therapeutic measui es 
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CLINICAL OBSERVATIONS, COMPLICATIONS, AND 
TREATMENT OF ACUTE UPPER RESPIRATORY 
TRACT INFECTIONS * 


By Arlie V Bock, M D , Cambudgc, Massachusetts 


Notwithstanding the fact that medical liteiature abounds with dis- 
cussions concerning acute upper respiratory tract infections, one need not 
apologize for bringing the subject to the attention of this audience 
Roughly speaking, these infections account for about 50 per cent of the 
time lost from. work in this country (Brundage (1928 1 ) ) Dochez 2 makes 
the statement that “ epidemiological studies indicate that on the average 
every man, woman, and child m the United States experiences about two 
and one-half colds each year ” While such a statement is not readily 
capable of proof, the fact remains that no other condition disables man- 
power to the extent accomplished by upper respiratory tract infections 
The present study is not concerned with epidemiology, nor with etiology, 
nor with pathways of infection It deals with the care, in Stillman In- 
firmary of Harvard University, of 1667 cases of acute respiratory infection 
treated by myself and associates during the period, September 1935 to 
March 1, 1938 The subjects were undergraduates and graduate students 
at Harvard, the principal age range being from 17 to 25 years The mam 
purpose is to make a plea for simple treatment, the fruits of which are per- 
haps best indicated by the relatively small list of complications of all sorts 
occurring in this series 


The clinical picture in general may be characterized by the following 
congestion of the nose and paranasal sinuses, mucoid or purulent nasal dis- 
charge, malaise, and often fever, cough and sore throat We have included 
a few cases of simple coryza and we have made no diagnosis of influenza, 
since the evidence is not yet clear that the virus of influenza may act without 
producing the usual picture of prostration and depression characteristic of 
this infection We have not been able to separate clearly the hypersensitive 
or allergic group among our patients, described by Spiesman and Arnold 3 
Fifty-seven cases were admitted on the day of onset following a dull, about 
4 per cent of the total number All of these had fever lasting one to three 
or four days, some of them showing normal physical examinations 
Twenty-four per cent were admitted one day after onset, 30 per cent after 
two days, 17 per cent after three day's, and 25 per cent after four or more 
rays of illness The patients m this series spent 7,708 days m the Infirmary 
we add to this the days of partial disability due to illness before admis- 
sion to the Infirmary, information on which is not complete, the total of 
par ia and complete disability is in excess of 25,000 days, a time span of 
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TABLr I 

Upper Respiratory Tract Infections, Stillman Infirmary, Sept , 1935-March 1, 1938 


1 


Duration in Infirmary 

Total 

Number 

Total 

Infirmary 

Days 

Days 

1-6 

Days 

7-10 

Days 

11 + 



Total 

Number 

Average 

Stay 

j 

Total 

Number 

Average 

Stay 

Total 

Number 

Average 

Stay 

1667 

7708 

1400 

3 6 

193 

7 8 

74 

16 4 


All admissions to Stillman Infirmary during same period = 426S 
Respiratory infections =39% 


moie than 70 years In our out-patient clinic foi undergiaduates, 2,632 
respiratory infections were reported during the academic year, 1935-36, 
and 2,280 during 1936-37 Since the undergraduate group comprises about 
3,700 men, there has been roughly one respiratory infection per year for 
60-70 pei cent of the total, considered seiious enough to repoit Many of 
V v these were treated either at home or by rest in their i ooms 

' ' In passing it is of interest that the curve of incidence of lespiratory in- 
fections in this series, shown in chart 1, follows lather closely the curve 
published by J G Townsend 4 


INCIDENCE OF RESPIRATORY INFECTIONS BY MONTHS 
ADMISSIONS TO STILLMAN INFIRMARY 



SEPT 1935 - MAR 1, 1938 


Chart I 
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Relatively minor variations occur from year to yeai in the clinical pic- 
ture of the usual respiratoiy infections The present senes is composed 
for the most part of the moie sereie cases occurnng dui mg the period of 
obseivation The notations included in table 2 cover only outstanding 
findings Fever occurred m more than half the cases, chills in only 57 but 
chilly sensations were common The complaint of aches and pams was not 
as frequent as is geneially supposed m the syndionre usually called “ giippe ” 
Soreness of the throat was noted m 309 instances, although clinical evidence 
of phaiyngitis was present m the majority of the cases The diagnosis of 
laiyngitis was restricted to the patients haring partial or complete aphonia 
The cases of acute tonsillitis presented the usual typical clinical picture of 
this infection The diagnosis of bronchitis was not made unless the pul- 
monary rales characteristic of this state weie present Chronic cervical 
adenitis is not uncommon but the piesent findings are restncted to swollen 
tender glands presumably associated with the current infection In ceitam 


Tcble II 

Clinical Observations 


Fever 


Aches 

Sore 

Throat 


One or More 
Days 

Chills 

and 

Pains 

Laryngitis 

881 

57 

109 

309 

83 

Acute 

Follicular 

Tonsillitis 

Bronchitis 

Cervical 

Adenitis 

Toxic 
Erythema 
or Rash 

Palpable 

Spleen 

28 

22 

1 

195 

26 

28 


cases, toxic erythema may closely simulate scailet fever, but the lattei 
diagnosis was excluded on othei grounds A few cases exhibiting a mor- 
billiform rash required isolation because of resemblance to measles, but the 
rash was unaccompanied by mouth lesions and usually faded in two days or 
less One case had petechial lesions beneath the clavicles and scattered else- 
where chai acteristic of those seen in sub-acute bacterial endocarditis 

9 he occurrence of a palpable spleen in 28 cases with or without accom- 
panying adenitis in the presence of respiratory infection is new m oui ex- 
perience Ihese cases must be differentiated from cases of acute infectious 
mononucleosis The blood picture foi two or three days may show 20 to 
-a per cent of mononuclear cells, with rapid return to a normal differential 
count 1 hey piobably represent cases frequently diagnosed as mononu- 
c eosis m which the heterophile reaction is negative 

of tl Ute ,:>l00<:1 CCl1 and dlffeiential counts were done in only 23 per cent 

absonrVnf 1 ' T THe faCt 1S mentloned here meiel Y to point out that m the 
i known complications 35 per cent of these patients had white 














320 


ARLIE V BOCK 


counts ranging from 10,000 to 23,000 This is contrary to the usually 
accepted opinion that uncomplicated cases of so-called “ grippe ” have as a 
i ule a leukopenic response 

We wish to lay particular emphasis on the relatively small number of 
major complications encountered, listed in table 3 Many of the cases of 
otitis media had developed before the patients were admitted to the Infirmary 
The one case of mastoiditis did not require operation in the opinion of 
several consultants With reference to the surgical drainage of antra, it 
is our opinion that this procedure is not commonly necessary Irrespective 
of loentgen-ray findings showing complete clouding of one or both antra, 
many such cases will clear up in the course of two or three weeks with 
simple bed care It would be a rare case indeed in which suigical drainage 
of antra should be advised or attempted until well after all other signs of 
the acute infection have subsided Failure to observe a rule so simple may 
lead to serious trouble both present and in the future Observance of this 
lule a v ill abolish much of the necessity for the use of prontylin in the treat- 
ment of acute sinusitis In this connection it is well to remember that the 


Table III 

Major Complications 


Otitis Media 

Mastoiditis 

Antra 

Drained 

Surgically 

Peri- 

tonsillar 

Abscess 

Pneumonia 

Secretory 

Purulent 

20 

9 

1 

2 

1 

52 


complaint of chronic sinusitis is often an obsessive characteristic and that 
correction of existing maladjustments will produce more effective results 
than treatment directed at the local condition 

Of the 52 cases of pneumonia, only four weie due to type specific pneu- 
mococci One was due to hemolytic streptococcus The great majority of 
the cases we believe represent a virus pneumonia, with partial or complete 
involvement of one lobe of the lungs Spread of the process to another lobe 
occurred m some cases On admission to the Infirmary these cases could 
not be differentiated from the usual type of respiratory infection accom- 
panied by fever As a rule the first evidence of the presence of a pneumonic 
process was obtained by roentgen-ray examination on the fourth or fifth 
day after admission Further observations on this subject will be con- 
sidered in another communication One death occurred in a Boston Hos- 
pital in a case of Type I pneumococcus pneumonia, due to acute toxic ne- 
phrosis The administration of Type I serum may have accounted for the 
nephrosis 

A matter of great interest is the fact that we have not encountered acute 



ACUTE UPPLR RESP1RVT0RY TRACT INFECTIONS 


321 


involvement of joints m any case If acute infectious aithntis occurs in- 
cident to upper respiratory infections, we believe it to be an uncommon 
sequela During the penod under consideration we have seen only two 
cases of acute rheumatic fever in the student body No case of acute 
nephritis has developed A.n attack of asthma was appaiently precipitated 
m 10 cases, all having prior histories of asthma, hay fe\er complicated two 
cases, and diarrhea occuried in twenty 

Common-sense treatment of acute upper lespnatory tract infections, 
including the common cold, with 01 without fever, requires bed care, a 
return to the principle established by Hippocrates 1 ime, trouble, and 
money will often be saved by the early institution of this method What- 
ever the specific etiological factors may be, it appears clear to us that fatigue 
of body and nnnd m adult patients plays a role in the precipitation of these 
linfections not generally recognized The main principle of treatment 
should be rest We believe that energetic local treatment produces irritation 
of the nasopharyngeal membranes, often prolonging the course We do 
not advise the use of spiays, nose drops containing ephedrine, adrenalin 
packs in the nose, or painting the throat with argyrol or dyes Through 
many recorded observations of the past, it has been known that the mucous 
membrane of the nasopharynx is especially sensitive to temperature changes 
and other stimuli The piesent work of Drinker and Ins collaborators’ 1 is 
opemng a new vista concerning the absorptive properties of this area The 
mechanism is so complex that we do not yet know enough to assist it intel- 
ligently when the usual infections are present That irritation is set up by 
the free use of ephedrine, for example, is no secret and the after-effects of 
surgery in the nose, of whatever kind, suggest that damage may follow that 
is not readily repaired Surgery in this area at all times should be ap- 
proached with caution Our results in the present series of cases indicate 
that few complications result from the simple policy of instituting bed care 
Salicylates and codeine are used for comfort Laxatives are not usually 
prescribed There is reason to believe on the evidence of Kerr G and others, 
that control of temperature, humidity, and dust would add greatly to the 
effectiveness of treatment 


That prevention of upper respiratory infections by vaccines has little to 
support it, has been well shown T ’ 8 ’ 3 ’ 10 Lacking specific means of therapy, 
t ie greatest advance on the problem at the moment would be made if we 
cou teach ourselves and our patients how to live within our physical re- 
sources, and especially within those of our central nervous systems Such 

™ S ? Chllhng of the bod y< weather changes, irritative substances m 
a mosphere, and contagion, must be taken into account, but granting 

™!!f\ Under ° rdlnary circums tances, the role played by the tension of living 
e recognized more generally in our assault on the problem 

Departmwit^o^Hj'g^ene ° f ^ g 5 nerous tlme given by associates in the 

^giene m reviewing the case histories 
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CONSTITUTIONAL FACTORS IN ARTHRITIS WITH 
SPECIAL REFERENCE TO INCIDENCE AND 
ROLE OF ALLERGIC DISEASES 


By Robert T Pottenger, M D , Pasadena , California 

Chronic artlmtis of the atrophic and hjpei trophic types is the most 
common chiomc illness and tanks hist among the causes of disability The 
high incidence of this disease is indicated by a sune) in Massachusetts 
where 3 2 pei cent of the total population and 30 pei cent of the disabled 
were found to be suffering fiom lheumatoid disease 1 In spite of its 
prevalence the medical profession as a whole is discouraged or at least 
apathetic m its treatment 

There is no agreement among students of chronic arthritis as to the 
basic factors or diathesis predisposing the patient to the disease noi is 
there agreement as to the natuie of the causatn e agent The Amencan 
Committee for the Conti ol of Rheumatism stated that it “ conceives of the 
disease as a geneialized disease with joint manifestations ” Yet the joint 
manifestations must be present to diagnose the disease 

This confusion led me to analyze my first 50 cases in which arthritis 
was the chief or a piomment complaint, not only fiom the standpoint of 
the signs and symptoms of arthritis but also from the standpoint of com- 
plications disclosed both in the histoiy and physical examination Certain 
relationships appeared quite sti iking In the next 50 cases special attention 
was paid to them An analysis of this series again suggested fuither 
studies As a result the statistics which follow will be m part based on 150 
consecutive cases, while some of the statistics will be based on separate series 
of 50 patients At times this may be confusing but it is difficult to get the 
same data m a series of patients unless special thought is given to it 

In this paper both clinical types of artlmtis, the atrophic and h} per- 
trop lie have been grouped together as it appears that fundamentally they are 
t ie same disease However as this is not proved and time does not permit 
a e ease of this position the series was classified as to predominant t}pe 


Type 

Hypertrophic 

Atrophic 

Mixed 


N timber of Cases 

95 

47 

8 


Per Cent 

m 

3H 


senes “ maks 0r 14 per cent and 128 females or 86 per cent Tins 

the incident ° V , C!l ° aded Wlth females as * 15 generally considered that 

of the 1 50 ° n 7 ab ° Ut tW1CC aS great amon S f emales The aveiage age 
me Patients was 53 3 years 

Recened for publication September 21, 1937 
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Clinical Manifestations or Arthritis 

My studies lend support to the conception that arthritis is a generalized 
disease with joint manifestations In the first place the symptoms as given 
by the patient are not confined to the joints , secondly, the general symptoms 
tend to precede joint symptoms or to persist during penods of freedom 
from joint symptoms, and finally theie are definite constitutional trends 
shown by the group 

The first 50 cases were tabulated with regard to the major symptoms 
shown 


Class of Symptoms 

Symptoms 

Per Cent 

Constitutional 

Mild malaise or feeling of being less well 

Of inability to sleep well not necessarily from pain 
Nervousness and depression 

84% 

74% 

74% 

Gastrointestinal 

All varieties as will be taken up later 

Of various grades of constipation 

With two or more stools a day 

88% 

8% 

Circulatory 

Facial pallor and delayed capillary circulation in 
the finger tips in all active cases 

Numbness of extremities 

Cramping of muscles 

54% 

32% 

Skeletal 

Pam 

Stiffness 

Swelling of joints 

Weakness or atrophy of muscles 

100% 

74% 

50% 

34% 


It will be noted that only 50 per cent were recorded as having joint swelling 
Arthritis in the spme, sacroiliac and hips will not give joint swelling per- 
ceptible on ordinary examination nor will an early joint involvement without 
effusion and before marked thickening of the capsule 

A study of the clinical course of arthritis as shown in the histories 
again illustrates the generalized character of the disease Usually there is a 
history of ‘ never being sick but never being really well,’ of constipation and 
of poor circulation for years before the onset of joint symptoms We have 
all seen cases with well marked hypertrophic spurs who have nevei or have 
only recently had joint symptoms, an experience which forces us to the 
conclusion that arthntis has been present without joint symptoms Con- 
sequently the disappearance of joint symptoms cannot be regarded as proof 
of the cure of the disease The last 50 patients in the series were studied 
with this in mind In 48 patients the age of onset of the first joint symp- 
toms was noted and m 49 the age of onset of continuous joint symptoms 
In 12 of 23 cases of the atrophic type and in 9 of 27 cases of the hyper- 
trophic type the onset of the first joint symptoms and that of continuous 
joint symptoms were the same Consequently 58 per cent of the cases had 
definite attacks of joint symptoms with periods of freedom before the onset 
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of continuous joint symptoms The fact that 20 pei cent of the cases were 
under 45 and 10 per cent had symptoms less than one yeai makes it probable 
that even a greater per cent would have remissions if followed long enough 


Constitutional Background 


Certain hereditary and constitutional factois seem to furnish the soil 
on which arthritis de\elops In 73 per cent of 150 cases there was a family 
history of allergic diseases and m 52 per cent a history of arthutis In 80 
per cent one or the othei oi both weie noted Due to the lack of specific 
knowledge about blood relatnes these figures from the histones are more 
suggestive than absolute 


In the first 50 cases a definite trend to longevity was noted, so that in 
the subsequent 100 cases the ages of 196 of the 200 parents were obtained 
One hundred five of these had died at ages over 70 or were still living at an 
age greater than 70 Fifteen parents under 70 were still alive Taking 
their ages and using the American Men’s Ultimate Moitahty Table it was 
computed that 9 of the 15 living should reach 70 Thus 114 or 57 per cent 
of the paients of these arthritics live to 70 Assuming that the average age 
of the parents at the time of birth of the patient was 30 and using the 
American Experience Mortality Table for comparison we find that 45 1 
per cent of people aged 30 would reach 70 and 57 per cent would reach a 
fraction over 65 Since longevity has been proved to be inherited arthritis 
may be said to have a constitutional background of longevity 

1 he group showed a definite tendency to low blood pressure at the initial 
examination, but as the group as a whole was not studied carefully and 
repeatedly from this point of view statistics would be misleading However, 
only 4 or 2 7 per cent of the 150 patients had diastolic pressures of 100 or 
over Only 2 per cent of the last 100 showed persistent albuminuria and 
casts and low specific gravity indicative of any considerable grade of 
nepnitis An analysis of the blood pressures and urinary findings mdi- 

ca es lat arthritics develop primarily arteriosclerosis rather than hyperten- 
sion and nephritis 


Focal Infection 

physmT^Tf t ! iat thCre 18 a constltutlonal background and generalized 
we turn m fi dlSt ^ rbances associated with the joint symptoms of arthritis 
of 545 case^nf SUbj , eCt ° f f ° Cal mfectlon Pemberton 2 noted m one series 
senes of inn n & hr . ltlS demonstr able foci m 70 per cent while m another 
In this second ° n ‘ arthntics 87 P er ce nt had demonstrable foci of infection 
ditions were tlJT f ? ge " eral medlcal ward ’ nephritis and cardiac con- 
ation peculiar tn dlSCaSe StateS ThuS f ° Cal mfectlon 15 not a con- 
tion was mven to 5* ntls In sewing 100 cases m which special atten- 

a well tilled field -T ° f removal of foci 1 fou nd I was entering upon 

as most of the patients had had previous medical care and 
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87 per cent had had active disease more than one yeai The figuies lllu 
trate the peisistence of aithntis m spite of the absence of foci in the usu 
location, teeth, tonsils, sinuses, gall-bladdei and appendix 

In legard to teeth 25 per cent of the patients were edentulous, 13 p( 
cent having been so before the onset of their arthntis, 12 per cent havni 
had all the remaining teeth exti acted because of it In another 28 per cei 
some teeth had been exti acted because of lheumatism A furthei 8 pc 
cent weie found to lecjune dental caie The tonsils were well attended tc 
m 28 pei cent they had been lemovcd befoie the onset of the aithntis and i 
27 per cent tonsillectomies had been perfoimed foi the joint symptom! 
Thus m 55 per cent rheumatism persisted m the absence of tonsils Th 
appendix had been removed in '23 per cent and probably m 2 others wh 
had had pelvic operations Only 8 pei cent had had nasal operations, wine 
is notewoithy as a laige number had nasal symptoms as will be shown latei 
Six had had gall-bladdei opeiations In two others there was a histor 
of jaundice in adult life but none of colic Many of the patients had ha* 
gall-bladder roentgen-iay studies at some time dm mg then illness As t 
gemto-urmai y foci one had pus in the piostatic secietion and five gave ; 
histoiy of unnaiy tract infections in the past 

These figuies aie given not with the intent of proving that removal o 
foci is of no value in aithntis but to emphasize that aithntis will persis 
after the usual foci have been removed Many physicians have observe! 
that marked benefit fiom the removal of foci m aithntis is larely seen excep 
eaily m the couise of the disease, and these patients m my senes represen 
the ones who weie not permanently benefited by such removals 

It would be poor medicine, however, to tell a person who had an ab 
scessed tooth that he should neglect it because cai eful examination brough 
out no evidence of any systemic pathological disturbance from it Whethei 
a focus of infection is the direct cause of joint symptoms or not, it maj 
when added to othei factors already opeiatmg be sufficient to upset tht 
physiological balance of the patient and precipitate symptoms just as othei 
infections, fatigue, meterological disturbances and mensti nation will 
Many of my patients gave a history of being benefited by l emoval of foci 
many weie made woise and most noticed no effect Focal infection m 
arthntis presents no moie urgent problem than in other diseases and should 
be attacked with due regaid to the patient’s vitality 

Frequency or Allergic Manifestations 

When the fust 50 cases weie leviewed, the incidence of a histoiy of 
asthma, hay fever, hives, eczema, bilious headaches and cankei sores was 
very high The incidence of asthma was 4 per cent, that of nasal alleigy 
20 per cent, hives 12 per cent, eczema 16 per cent, migraine 14 per cent 
and other sick headaches anothei 26 per cent, canker sores 36 per cent It 
was found that 78 per cent had at least one of these allergic manifestations 


CONSTITUTIONAL 1'ACTORS IN ARTHRITIS 


327 


Eczema, hues, cankci soics and sick headaches aie genet ally tegat ded as 
being due to piotein sensitization in which food is the offending factoi, 
while asthma and nasal alleigy nuj 01 may not be Cunously enough I 
had found foui of the eleven patients m whom no note was made of otliei 
evidence of allergy, sensitive to foods in the diet I was using As was 
mentioned eailier 96 per cent of this hist group of 50 had abnormal bowel 
function The next 100 cases weie studied carefully fiom the standpoint 
of food allergy 

The following table show's the frequency and disti lbution of the vai ious 
types of allergic manifestations in the next 100 cases as noted either in the 
past history or the progi ess notes 


Nasal allergv 

50 

Asthma 

11 

Ec7ema 

13 

Bilious headache including migraine 

38 

Canker sores 

42 

Gastrointestinal 

94 

Bladder 

17 

Urticaria 

13 


Distribution Among Patients 


Distribution among Patients 



6 Types 

5 Types 



2 Types 

1 Type 

None 

No Pts 

1 

6 

23 1 

| 

29 

28 

10 

3 


In two of the three cases wheie no alleigic manifestations were noted the 
histoiy was inadequate and tieatment too short to determine the presence 
of allergic manifestations and m one case the symptoms might have been 

caused by an active tuberculosis, observation again being too short to be 
certain 

It is notew'orthy that 94 of the 100 patients had gastrointestinal symp- 
toms that were consideied due to food alleigy In 6 of 8 cases wheie the 
period of observation was less than one month, a history of food disagiee- 
ment was considered adequate evidence In 88 of the lemaimng 92 cases 
o t ie senes the presence of food allergy' was proved by the precipitation 

an \ T” ^ astromtestina l symptoms by the addition of offending foods, 
anc t le relief of the symptoms by the subsequent removal of the foods 

that 94 per cent of thls senes o£ arthritics had symptoms of 
disturha estlllal food aller gy does not mean that food allergy is the only 
times mb 6 Pre f nt m the gastrointestinal tract and m fact it appeals at 
e conditioned by other abdominal pathologic processes 
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Gastrointestinal Tract in Arthritis 

At this point it would be well to review briefly the gastrointestinal symp- 
toms present m this series A study of the last 50 patients from the stand- 
point of their gastrointestinal symptoms failed to reveal any charactenstic 
syndrome, such as is found m peptic ulcer Perhaps the most characteristic 
notation was the patient’s observation of gastrointestinal disturbances fol- 
lowing ingestion of certain foods or overeating The table below shows the 
incidence of the more common gastrointestinal symptoms, the first column 
shows the percentage in which the symptom was mild or inconstant, the 
second m which it was severe or of concern to the patient and the third the 
total per cent in which the symptom was found Twenty per cent of the 


Symptom 

% Mild 

% Severe 

% Total 

Anorexia 

40 

10 

50 

Coated tongue 

42 

20 

62 

Nausea and vomiting 

32 

12 

44 

Distress after eating 

26 

20 

46 

Belching 

22 

18 

40 

Heart burn 

28 

4 

32 

Bloating 

36 

18 

54 

Soreness and cramping 

32 

8 

40 

Flatulence 

16 

14 

30 

Constipation 


! 

86 

Occasional laxative 

22 



1-5 a week 


20 


Daily 


44 


Excessive number stools 

16 

8 

24 

Mucus in stool 

32 

14 

46 

Periodic bloody mucus 

6 


6 


group did not complain of any severe gastrointestinal symptoms Of the 
14 per cent without constipation 10 per cent gave a history of mucus in the 
stools including in 8 per cent an excessive number of stools The remain- 
ing 4 per cent complained of no symptoms referable to the gastrointestinal 
tract except a coated tongue Both of these later showed disturbances 
due to food sensitization 

These figures indicate that arthritics as a group have gastrointestinal 
symptoms but of no definite pattern , their severity correlates more with the 
nervous instability of the patient than with the seventy of the disease 
Three of these patients had definite pathologic lesions , one gall stones, one 
an abdominal fistula with three openings into the bowel and one had had 
repeated attacks of diverticulitis 

My experience with gastrointestinal roentgen-ray studies has been very 
limited Consequently I will quote directly from Pemberton’s 3 book, 
“ Arthritis and Rheumatoid Conditions, Their Nature and Treatment ” 

The type of colon which is met with in many arthritics is characterized chiefly by a 
tendency to greater caliber, greater length, a more convoluted appearance and some- 
times reduplication It is to be borne in mind that many apparently healthy 
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people harbor diseased tonsils for example, and by the same token the bowel may be 
potentially the cause of disease, by vntue of faulty anatomy or dysfunction, without 
having as jet brought this about The colon will, therefore be found in a certain 
limited proportion of apparently normal subjects also to approximate the type here 
described Otliei departures from theoretical normality show themselves m 
the gastrointestinal tract as the result of roentgen-ray studies among arthritics 
These are chiefly in the direction of a somewhat delayed transit of the barium meal 
together with more or less ptosis of the stomach and colon It is of the highest 
importance to note that marked stasis may exist in the presence of apparently ade- 
quate daily bowel movements Another outstanding feature which is encountered 
in a given proportion of cases is the regurgitation of the barium through the ileo- 
cecal valve 

The “marked stasis” of which Pemberton speaks can frequently be 
shown by giving carmine dye by mouth This method is used m metabolic 
work to mark the beginning and end of the portion of the stool belonging to 
a certain period of the experiment In a sti ictly normal bowel action defi- 
nite segments of stool show the d) e In some arthritics the dye may appear 
in from 24 to 72 hours and continue up to 120 hours It is uncommon to 
find one segment of the stool colored and the other not colored 


Discussion 

An attempt has been made to show' the constitutional trends and the 
physiological disturbances that those who suffei from chronic joint disease 
of the so-called hypertrophic and atrophic varieties have in common This 
was done to emphasize what has been observed already that an individual 
arthritic suffers from ill health as w'ell as joint pain and that his ill health 
is not peculiar to him as an individual but that both the ill health and joint 
changes are part of the same physiological disturbance Considerable space 
rvas given to allergic manifestations Unfortunately attaching a name to 
a clinically common and unimportant phenomenon tends to exaggerate its 
importance in our minds, and this is especially true when the same name 
may e used for very serious conditions An occasional crop of hives is 
just as much an allergic phenomenon as a severe urticaria but not by any 
means of the same clinical importance though it does indicate the same con- 
s i utional trend Not every person but a large number do show allergic 

fm" 1 Mn A° ns Vau § han and Rl P es 4 made a survey of 500 persons and 
a jj n were frank major allergies and 49 8 per cent more were minor 
lourn'T p VIth T? llld a [ Ier ff lc Symptoms in their past history In the same 
affbrt-pri r ? „ tner 5 states that 7 to 10 P er cent of the population are 
maniW? 1 a ergy Rowe6 found 35 per cent with allergic history or 
As t3tl0ns m a surve Y he made * 

warranted h? me l lanism of allergic reactions only the barest outline is 
or altered JI * . re appear to be tw0 ma J or factors First a deficient 
ment of mtr on the P art of the host which seems to be a derange- 

aceUular digestion and second certain specific chemical and 
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possibly physical stimuli which will piecipitate reactions m an individual 
because of changes brought about by the constitutional deficiency An 
allergic individual is in his appaiently normal physiological balance as long 
as contact with the antigenic substances is avoided as for example the free- 
dom of a puie pollen hay fever suffeier at other seasons of the year 

Aithritis is coming to be looked upon more and more as an allergic 
phenomenon in the skeletal structure as is shown by the tremendous amount 
of tissue leaction m which only few or no infectious organisms can be 
demonsti ated Joint leaction to the sti eptococcus in rheumatic fever is 
an example of reaction to an infectious agent The joint manifestations 
of scarlet fever, typhoid fevei and undulant fever are other examples Non- 
mfectious agents causing joint symptoms may be illustrated by the joint 
symptoms in serum sickness Cases are repoited where foods cause 
effusion m joints In chronic arthritis the agent must be active over a 
long period of time Roentgen-ray changes m the bones are often not 
found when the first symptoms develop and their degiee and type depend 
on the severity and duration of the reaction 

Many authois have looked upon the bowel as the chief focus of in- 
fection m aitlmtis The contents of the bowel, both food and bacterial 
and also their breakdown products, offei an unlimited and more or less 
constant souice of antigens for alleigic reactions in joints Normally the 
mucous membrane of the bowel offei s a sufficient bairier to the noxious 
elements m the intestinal tract so that foreign proteins do not enter the 
blood stream m amounts in excess of the ability of the body to destroy 
them Since arthntics m general show othei manifestations of allergy an 
arthritic probably has a deficient pai enteral digestion, but we must also 
consider whether factors are piesent in the bowel itself which allow an 
excess of foreign substances to pass through its mucous membiane to 
overtax an already deficient though otherwise adequate parenteral digestion 
Evidence has been presented of a very high incidence of disturbance of 
the gastrointestinal tract in arthritis usually with stasis and accompanied 
by gastrointestinal food allergy 

Rowe 7 m his book “Food Alleigy ” (1931) discussed the relation of 
food to arthutis He mentions that Talbot ( 1917) and Cooke ( 1918) sug- 
gested food as a souice of arthritic pain in certain patients and that Turnbull 
in 1924 noted relief of arthritic symptoms on diets based on skin tests 
Rowe himself repoited three cases In lus discussion he favored the view 
that arthritis was due to bacterial allergy but felt that m some cases it might 
f^e due to foods More recently, in 1936, W T Wootton 8 suggested that 
aVthritis is an allergic leaction in joints to food or bacterial protein and 
thW elimination diets should be used but states that allergic food reactions 
arS rarer as age advances G T Brown, 9 in 1934, suggested that the 
factor of food sensitization should be considered in arthutis but that bac- 
terial allei gy was more important Thus the association of food allergy 
and arthritis is being recognized 
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Role or Gastrointestinal Food Allergy 


My studies on the 150 cases in this series suggest an explanation of the 
role of food allergy A survey of the hist 50 cases showed that no ease 
that was fieed from gastrointestinal symptoms and that legamed apparently 
normal bowel function failed to gam relief fiom arthritis, and the converse 
— that those whose gastrointestinal symptoms failed to respond or became 
worse failed to make much impi ovement, or pi ogress Among those who 
improved weie the ones in whom I had recognized food allerg) and had 
eliminated the offending foods from their diet This observation led me 
to investigate the problem of food allergy in the succeeding cases 

In woiking out an elimination diet in an uncomplicated case of aithritis 
the symptoms due to food allerg) 7 will usually cleai up in from five to seven 
days both m the bowel and elsewhere , for example, in the nose, skin, lungs, 
etc There is a marked improvement in the constitutional s)mptoms but 
usually not much change in the joint s)mptoms for another five to seven 
days, but then the muscle soreness and acute inflammation m the joints 
begin to subside leaving chiefly pam on motion, stiffness fiom adhesions 
and weakness due to muscle atrophy Thus theie is a two week cycle 
Five to seven days for the bow'd to become free from symptoms and five 
to seven more da) s for the acute joint reactions to subside The subsequent 
introduction of an offending food in the diet is followed m from one to 
seven days by a i eturn of the allergic symptoms and a few 7 da) s later after 
the disturbance m the gastrointestinal tract is established, the joint symptoms 
increase This will occur even after the ingestion of the offending food has 
ceased but before the gastrointestinal symptoms have subsided Again 
about five days after the bow 7 el symptoms disappear the rheumatic pam sub- 
sides The observation that exacerbations of the rheumatic symptoms do 
not occur simultaneously with the development of allergic reactions to foods 
m other tissues of the body but tend not to appeal until a well marked gastro- 
intestinal disturbance is set up and that remissions m the rheumatic symp- 
toms do not occur until after the gastrointestinal symptoms subside, suggest 
t iat the rheumatic symptoms are produced by antigens whose access to 

t ie joints aie conditioned by the allergic reactions elsewdiere, presumably 
the bow 7 el 


An allergic reaction m the bowel is accompanied by disturbed motility 
anc by edema of the mucous membrane The increased permeability pro- 
cure by the allergic reactions is suggested by a clinical observation An 
in mdual wuth a bowel allergy, on a diet that agrees with him, can eat 
_ Ce s wl thout the color appearing m the urme m appreciable amounts The 
ame individual when having an acute bowel reaction frequently will notice 
c pmv mge to his urme (on several occasions red enough to engender a 

oiZlV:, f i 0Ct °‘ \ TI " S <**™*"» thaf the° permeability 

has been altered so that the beet pigment is alknved to pass 
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into the blood stream 01 else passes tlnough more rapidly or possibly its 
digestion in the body is impaired 

Bowel allergy is known to cause constipation and stasis Constipation 
and stasis are present in a large proportion of arthritics That it produces 
an increased permeability of the bowel is suggested by the beet pigment 
observation Thus food allergy may produce both the colonic stasis and 
increased permeability of the bowel which would make the colon a likely 
focus for infection 


Conclusion 

If arthritis is an allergic reaction in joints to foreign protein, living or 
dead, brought to it from the blood stream, then any portal of entry may 
theoretically be a focus It is intended m this paper to imply only that the 
bowel is the most common focus Tolerance to an antigen is only relative 
and probably depends on the efficiency of the mechanism of intracellular 
digestion A coexisting food allergy may depress the tolerance to othei 
antigens and it is well known that infection, focal or otherwise, weather, 
fatigue or menstruation are prone to lower the tolerance of an allergic 
individual Again it is not meant to say that food allergy is the only dis- 
turbance in the bowel 01 always the prime one I have seen one case of 
pure food allergy, which was freed from symptoms on an elimination diet, 
return to a regular diet without symptoms after a Jackson’s membrane 
distorting the cecum was severed Rae Smith in a personal communication 
to the author stated that adhesions were an important factoi m one case in 
eight of the severe rheumatoid type of arthritis Dietary deficiencies may 
play a role in the lowering of the resistance of the bowel mucous membrane 
My thesis is that food allergy is the most common and in many cases the 
most important factor in the bowel disturbance that predisposes to chronic 
arthritis 


Summary 

In summary, arthritis is a pathological condition of the joints behind 
which there is a constitutional background and a widespread disturbance 
of the general physiology There is an hereditary tendency to allergy, 
arthritis, longevity and a hereditary resistance to essential hypertension, 
and glomerular nephritis It is a condition where progress may be ag- 
gravated by foci of infection m the teeth, tonsils, sinuses, gall-bladder, etc 
but where progress may persist in the absence of such foci The type of 
reaction in the joint suggests an allergic reaction This is made more 
probable by the almost universal presence of manifestations of specific 
sensitization in other tissues The presence of disturbances in the bowel 
due to specific sensitization to food was shown m over 90 per cent of our 
cases The clinical course of exacerbations under treatment suggests that 
these reactions in the bowel make it more permeable and cause the body to be 
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flooded with an excessive amount of antigens from the bowel to which the 
joint structures are sensitized 
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AFFECTIVE DISORDERS IN MEDICAL PRACTICE ' 

By Thomas P Sprunt, MD, FACP, Baltrmoie, Maryland 

By affective chsordeis we mean those charactenzed by pathological 
changes in mood and disturbances of the emotions There may also be 
many physical symptoms and complaints Victims of the outspoken psy- 
choses in this group make up 10 to 15 pei cent of the patients m psy- 
chiatnc hospitals The piactismg physician sees these patients lelatively 
early and when we broaden our conception of affective disorders to include 
those occuirmg m more or less natural leaction to distressing situations 
and to physical illnesses we should the more readily realize their importance 
in medical practice 

Among the commoner affective disordeis are the manic depiessive psy- 
choses, reactive depressions, and tension depressions, easily recognized as 
emotional disturbances when the affect is obvious but how often even then 
nnsconstiued and maltreated Mr John Doe’s wife, Mary, aged 40, has 
been for two months sinking deeper and deepei into a depiession She is 
taken to an old friend of the family, a suigeon, let us say, who after healing 
the story decides to give hei a good talking to “ My dear Mary,” he says, 
“ I have known you for twenty years and m all that time I have regarded 
you as a faithful wife, a devoted mother, and a wonderful housekeeper 
You have always been looked upon by your neighbors and friends as a 
model m these particulais I cannot understand what has come over you 
You aie making your husband’s life miserable by adding greatly to his 
cares and wornes, you have lost all interest m your household duties, and 
you are neglecting your children at this ciucial stage in their development 
Please understand that this sort of thing must stop at once ” At the con- 
clusion of the lecture the poor, miserable creature who entered the office 
convinced that her own life was wrecked, leaves it with the forcible sug- 
gestion that she has also ruined the lives of her husband and children and 
this may theieafter be a central idea m her depression Another friendly 
physician may be less severe or even sympathetic but nevertheless ends his 
consultation with the urgent advice that she ‘ snap out of it,’ a milder sug- 
gestion that she is responsible for the whole sad affair, a confirmation to hei 
of the feelings of self-blame of which she was already only too conscious 
Most of us of course would not take such an attitude but would sympathize 
briefly with the patient, encourage her to look forward to recovery, arrange 
a plan of living giving particular thought to protection of the patient, to 
appropi late occupation, with a form of psychotherapy suitable to the mental 
status at the tune 

But there are patients in whom the diagnosis is -.much more difficult 

* Delivered before the American College of Physicians, New York City, April 6, 1938 
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and who are therefore often classed among the psychoneuroses Among 
these may be some of the patients with tension depressions, or with merely 
flie physical equivalents of a depiession, headache, dizziness, palpitation, 
epigastric distress, constipation, exhaustion, insomnia They may com- 
plain entirely of somatic distiess and the variability of mood, loss of inter- 
ests, poor concentration, inattention, indecision, self-blame, feelings of 
tension, panicky feelings, and suicidal ideas are found only by searching for 
them Some of these patients are lost early by suicide because they are not 
recognized and piotected In the milder cases the physician may give the 
patient a measure of comfort along with caieful guidance even though 
he may doubt his ability to shorten the duration of the illness, foi usually 
these maladies are circumscribed with a definite onset and a definite offset, 
the time of which may not be predicted with any certainty 

There are psychiatrists who believe that the neuroses are primarily af- 
fective disorders, emphasizing the affect rather than the organ involved, 
and preferring to speak of “ a neurosis with cardiac symptoms ” lather than 
“ a cardiac neurosis ” These psychiatrists further believe that affective 
disorders can lead to organic changes They may still further say that m 
many organic diseases the affect is of great impoitance foi the sympto- 
matology, for prognosis and for therapy 

Most of us internists have been tiained fiom oui medical infancy to 


think m terms of somatic pathology Clinical obseivations of oiganic dis- 
eases and experimental procedures based on them aie often capable of justi- 
fication by proof The results of psychic manifestations are veiy difficult 
of proof Through the work of many physiologists, howevei (Beaumont, 
Cannon, Pavlov), we know and accept the demonstration that thiough the 
vegetative apparatus (the autonomic neivous system and the endocrine sys- 
tem) emotions can produce bodily changes in function including chemical 
changes in the blood We are moie or less familiar with the idea of the 
internal envnonment of the body 01 homeostasis as outlined by Cannon in 
contradistinction to the external environment so impoitant m the social 
aspects of medicine How much do we utilize these ideas that we have 
heard and accepted, or are they pigeonholed as merely academic ideas as far 


as our general concepts of disease are concerned ? The whole question of 
emotions and bodily changes, or psycho-somatic inter-relationships, is of 
great interest to many physicians and I believe of great importance to all of 
us Ihe literature on this subject fiom 1910 to 1933 has been admirably 
digested and summarized m a monograph by H Flanders Dunbar The 
iterature includes that of general biology, embiyology, comparative ana- 
°my, neuro-anatomy, physiology, psychology, psychoanalysis, and clinical 
work by surgeons, by physicians, and most of all by psychiatrists It is 
interesting to note that the biologists m their philosophy approach so nearly 
7 ° f the P h y siclsts For example, McKinney is quoted to the 
nf tv,* vTa , em ° t 1 10n IS the modlfi cation of energy (difference of potential) 
e body by which the power in action of the body is aided or restrained, 
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inci eased or diminished, and that this difference of potential may be ex- 
pressed both psychically and physiologically and that energy so expressed is 
the same in kind, though differing in organization, from that found else- 
where m the universe ” This is not so different from the pronouncement 
recently attributed to Einstein 

It is pointed out that the review of literature reveals three distinctly dif- 
ferent attitudes among practitioners toward the relationship of psyche and 
soma m acute and chronic disease There is the orgamcistic bias, the 
psychic bias (equally falacious), and the orgamsmal point of view of 
psycho-somatic unity This third point of view has been preached for many 
years by the Meyer school of psychiatrists, by the psychoanalysts, and by 
Barker among the internists Meyer says, “ What is of importance to us 
is the activity and behavior of the total organism or individual as opposed 
to the activity of single detachable organs ” F Mohr is thus quoted, 
“ There is no such thing as a purely psychic illness or a purely physical one, 
but only a living event taking place in a living organism which is itself 
alive only by virtue of the fact that in it the psychic and somatic are united 
m a unity” Bleuler thinks that the question, “physical or psychic?” is 
in many cases wrongly put and should be replaced by the question, “ To what 
extent physical and to what extent psychic ? ” 

The leview relates to the possible importance of psyche m all the physical 
domains and from the standpoint of both clinical observation and experi- 
ment Only a few examples must suffice as illustrations 

Under the general heading of Musculature, “ Rheumatic Diseases ” 
are consideied Mohr wrote in 1925, “ Observations made during the War 
piovided ample evidence of the extent to which the so-called rheumatic dis- 
eases are increased or ‘fixated’ by psychic factors Of 100 cases that I 
carefully examined, 90, m which the illness had been of considerable dura- 
tion, were cured by purely psychic treatment Here as probably in cases 
of sciatica we must recognize the vicious circle Pam, initially somatically 
conditioned, results in abnormal posture and muscle spasm, these are 
wrongly evaluated psychically, leading to increase of pams and again to 
abnormal posture, etc ” J Levy notes that muscular or articular rheuma- 
tism is one of the most frequent diagnoses to be met in the practice of 
socialized medicine, m countries with social insurance the percentage of 
these cases outnumbers the percentage of tuberculosis cases He says that 
rheumatism has been proved to exist as a functional disease without primary 
organic alteration or, as we say today, as a neurosis of the motor organs 
He points to the eminently practical value of such a conception and to the 
necessity of psychotherapy Obviously here the term ‘ rheumatism ’ is used 
in a very broad sense and probably includes some of those cases often spoken 
of as muscular rheumatism, myositis, or fibrositis 

In introducing the chapter on “ Endocrmes ” Dunbar states, “ The 
endoci ines, it has been said, tianslate the tempo of the nervous system into 
the tempo of metabolism and vice versa They are therefore important 
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factors in the maintenance of equilibrium of organism in environment, and 
it is thus inevitable that those interested in the question of psychosomatic 
inter-relationships should find this field paiticularly inviting In regai d 
to the thyroid the syndrome of hyperthyi oidism has been called the piototype 
of a nervous polyglandulai disorder The relationships of the glandular 
disorder and of the sympathetic nervous system natuially are stressed The 
more extreme view of this disease would be as follows The cause is an 
emotional disturbance that in a person with a peculiar constitutional pie- 
disposition operates through the thyroid gland and through the vegetative 
system in general to produce disturbances in many of the organ systems 
There is produced, for example, in the heart, tachycardia, auricular fibrilla- 
tion, cardiac dilatation, and cardiac failure in the gastrointestinal system 
various functional disturbances , in the field of metabolism a marked in- 
crease m general metabolism, an elevation of the basal metabolic rate, loss 
of weight, emaciation, and perhaps a rarefaction of bones The standard 
methods of treatment are not causal but symptomatic The thyroid gland 
is treated by iodine medication and by sub-total thyroidectomy, thus inter- 
rupting the mechanism of the disease For causal therapy the emotional 
disturbance must be discovered and tieated This may be superficial and 
easily disclosed, or it may lie at a deeper and less accessible level of the 
psyche 


In the chapter on the respiratory system the reviewer states that inas- 
much as bronchial asthma is a controversial subject of considerable intei est, 
the literature, as it pertains to the psycho-somatic problem, is leviewed m 
some detail It is recognized that the modern hteratui e concerning asthma 
is dominated by the concept of asthma as an allergic disease Opinions as 
to the relative importance of psychic phenomena vary widely Hansen 
writes, ‘ In going over the English discussion of this subject (or the Ger- 
man, which is equally prone to extreme conclusions) one finds that points 
of view which apparently represent opposite poles can be maintained ten- 
aciously only because neither side has sufficient expet lence to evaluate criti- 
cally the arguments adduced by the other” There are numerous leports 
of successful psychotherapy, for example, Moos, a German internist, re- 
ports that in addition to milder cases he treated by intensive psychotherapy 
16 asthmatics who were unable to work because of their disease In all 
tiese cases the bronchitic lung signs disappeared at the end of the treat- 
ment The emphysema subsided entirely or considerably except m two 
patients moi e than 50 years old All cases ceased to have sputum and the 
rarcot-Leyden crystals and Curschmann’s spirals disappeared also The 
eosinop ule cells in the sputum disappeared and the eosmophile count in the 
r r ^ turned to normal Exposure of these recovered patients to their 
pposedly importent allergic factors did not result m a renewal of their 
vS Wittkower and Petow state that whether psychic factors play the 

astbmTn 7 °t! ? ne ° £ many conditioning factors in the development of 
, r whether asthma in a greater or lesser number of cases is to be 
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considered an organ-determined psychoneurosis, is a matter for discussion 
The pi ecipitation of single attacks by psychic influence m ah eady established 
asthma has been known foi a long time, since Hippocrates, and is not dif- 
ficult to explain The affect is discharged over the vegetative nervous 
system and mobilizes the mechanism already established, but the beginning 
of the asthma also is frequently preceded by violent psychic excitement 
Emotions undoubtedly play a considei able role m the persistence of asthma 
Since, however, many individuals live through violent emotional experiences 
without becoming neurotic or developing asthmatic attacks they cannot 
conceive of a purely affect-dynamic causation of neuroses or asthma It 
is necessary to assume that the pi ecipitating affect finds a psychic and prob- 
ably also a somatic pieparedness They were interested in the relations 
between psychic and allergic mechanisms It was found that although the 
patient’s symptoms could be definitely affected by psychotherapy, a demon- 
strable alleigic skin leaction could not be pioduced by hypnotic suggestion 
nor could an allergic skin leaction be eliminated by suggestion Their 
concept of the psychogenesis of asthma was summarized as follows (1) 
An allergic genesis of asthma without a neurotic component is certainly valid 
m many cases (2) A puie psychogenesis without somatic predisposition 
is possible m itself, in many cases even probable, but unproved (3) The 
vast majority of cases are doubly determined, whether it be that psychic 
factors m the presence of an allergic piedisposition mobilize the latent ten- 
dency to illness, or whether it be that an allergic asthma becomes established 
secondarily m a neurotic supeistructuie 

In stressing the importance of affective disoideis many other illustra- 
tions might be chosen from the studies on psycho-somatic relationships m 
refeience to all the oigan systems The internist reviewing this literature 
already so helpfully prepared by Dunbar will, I feel sure, be surprised at 
the extent of these studies and perhaps shocked by some of the extreme 
views presented Just how closely or how far away we follow these sug- 
gestions is just now, I think, not so very important It is important that 
we consider them, that we give them a careful hearing or reading A closer 
association with conservative psychiatrists may be helpful both to us and to 
our patients We should at least be willing to admit that emotions can and 
frequently do cause changes m bodily functions, and be willing, when study- 
ing an ill patient, to follow Bleuler and ask the question, “To what extent 
physical and to what extent psychic ? ” 


REFERENCE 

Dunbar, H F Emotion and bodily changes A survey of literature on psychosomatic 
interrelationships, 1910-1933 Columbia Umv Press, New York, 1935, 595 pp 



STUDIES ON THE LIFE HISTORIES OF PATIENTS 
WITH CHRONIC ULCERATIVE COLITIS 
(THROMBO-ULCERATIVE COLITIS), 

WITH SOME SUGGESTIONS 
FOR TREATMENT 1 

By J Arnold Bargen, M D , F A C P , Raymond J Jackman, M D , and 
Jack G Kerr, M D , Rochester, Minnesota 


Two types of colitis in which intestinal ulceration occurs have long been 
recognized as entities, that is, tuberculous colitis and amebiasis Until 
1924, all other types of colitis Mere unconditionally assigned to the category 
of idiopathic or nonspecific colitis There was a time after this when some 
felt that all cases denominated “idiopathic” or “nonspecific” w ? ere of 
streptococcal origin It was thought that when the specific streptococcus 
was not isolated, the cause lay largely in the shortcomings of bacteriologic 
technic As time went on, however, it became increasingly apparent that 
not all the cases laboring under the undescriptive term “ chronic ulcerative 
colitis ” were of one type In the light of accumulated knowledge, re- 
classification of individuals who had ulcerative colitis seemed urgent As 
the necessity of this became more and more apparent, we were faced with 
the question of wheie and when to start such a classification Those of 


us who were especially interested in the lower segments of the gastrointes- 
tinal tract decided, on January 1, 1936, that thereafter we would divide all 
cases formerly laboring under the designation “ chronic ulcerative colitis 
of nontuberculous and nonamebic origin,” into three groups , that is, group 
1, group 2 and group 3 In group 1 we placed those patients who presented 
the typical clinical, proctoscopic and roentgenologic picture encountered in 
chronic ulcerative colitis of the streptococcal variety In group 3 we placed 
those who presented an atypical proctoscopic and roentgenologic picture and 
m £ rou P 2, those who did not give proctoscopic evidence of ulcerative dis- 
ease of the rectum but who did give roentgenologic evidence of such disease 
I his separation into groups was made only for the sake of convenience and 
m the hope that something further might be learned about the etiology of 

groups 2 and 3, as well as for the purpose of trying to establish more ade- 
quate therapy 


Two years of this arbitrary classification prompted a review of a series 
o cases which came under our care after establishment of the importance 
o t ie streptococcus as an inciting factor m some of these cases We felt 
ia t e establishment of a pattern of the life history of patients with chronic 
“ ra U ,’ e co ] ltls of the streptococcal vanety might serve as a guide m our 
*re c assihcation and treatment of this intractable disease Consequently 
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we began our studies with the year 1925 In the years 1925 to 1931 in- 
clusive the histones of 1000 of the patients registeied at the clinic were 
filed under the heading, “ chronic ulcerative colitis ” In the same period, 
7 3 patients who had tuberculous ulcerative colitis were studied and ap- 
proximately 500 patients who had amebiasis, or infection with Endamoeba 
histolytica , were encountered During these same years, many more cases 
in which the diagnosis was “mucous colitis” or “irritable bowel” were 
observed Parenthetically, it may be said here that our present knowledge 
of function and disease of the intestine makes the term “ mucous colitis ” no 
longer tenable 

Recently the methods of following up patients by the medical profession 
have been challenged and this challenge served as a further stimulus to a 
very detailed statistical study and follow-up of these cases Careful analysis 
of the 1000 records revealed that only 871 of the patients belonged m 
group 1 , that is, in the group which presented typical clinical, proctoscopic, 
and roentgenologic features The othei 129 were of groups 2 and 3 It is 
our conviction that it is cases of the type of these 129 that have confused 
our knowledge of the etiology of bacterial ulcerative colitis If the term 
“ idiopathic ” is to be used at all, it should be applied to the cases belonging 
to the groups to which this 129 belong However, to encourage more in- 
tensive study of these and to discourage their glib acceptance as idiopathic 
or nonspecific, the term should be replaced by the designation “ of unknown 
etiology ” Buie and one of us (Bargen) have studied the inception, bac- 
teriology, and pathology of chronic ulcerative colitis of the streptococcal 
type and feel that the term “ thrombo-ulcerative colitis ” can be suitably 
applied to this group of cases 

We have then tuberculous, amebic, and thrombo-ulcerative colitis, and 
ulcerative colitis of unknown etiology This review is concerned specifi- 
cally with the 871 patients who presented typical clinical, proctoscopic and 
roentgenologic evidence of a disease of bacterial etiology The 871 cases 
will, henceforth in this presentation, be designated as cases of “ thrombo- 
ulcerative colitis ” Our study brought out the fact that the course and 
prognosis of this disease varied both as regards age of the individual afflicted 
as well, in many instances, as sex Four hundred and ninety-one were 
males and 380 were females Some of the tables that accompany this 
paper contain material which is not immediately called for by the relevant 
text, but since inclusion of such material does not obscure the points brought 
out, and since it is believed to add to the value of the report as a whole, it is 
supplied 

The native habitat of these patients is of some interest Most of the 
states of the Union, except a few of the Southern states, were represented, 
for example, no patients m this series came from Florida, Georgia, the 
Carolinas, or Arizona In nearly every instance, except Minnesota, the 
percentage of patients from the various states who had colitis, was greater 
than the percentage of patients of the clinic as a whole who came from these 
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states In lecent yeais 32 per cent of The Mayo Clinic patients have come 
from Minnesota Only 12 per cent of the patients who had colitis came 
from Minnesota On the other hand, 12 per cent came from Iowa, 12 pei 
cent from Illinois, 7 per cent from Wisconsin, 5 5 per cent from New York, 
and 8 per cent fiom the various provinces of Canada, whereas registration 
at the clinic from these legions is 9, 9, 6, 0 8 and 5 per cent respectively 
The rest of the patients come from widely separated regions of the United 
States and other countnes, a few from Mexico, Panama, Puerto Rico, Peru 
and the South Sea Islands 

In many cases definite factors predisposing to the disease could he elicited 
(table 1) It will be seen from this table that such factors could definitely 


Table I 


Predisposing Factors in the Development of Thrombo-IJlcerative Colitis, Patients 



Age at onset, } ears 


Factor 

Males 

Females 

Total 


0-9 

10-19 

20-29 

I 

30-74 i 

0-9 i 

10-19 

20-29 

30-74 


Upper respiratory infection 
Childhood diseases 

Dietarv indiscretion 

Physical and mental fatigue 
Rectal surgery 

Abdominal surgery 

Trauma 

Drastic catharsis 

Foci with sepsis 

Exposure 

Dysentery epidemics 
Pregnancy 

Undetermined 

3 

3 

1 

1 

1 

10 

16 

2 

4 

1 

1 

1 

1 

49 

20 

1 

Si 

} 

1 

3 

3 

17 

109 

26 

11 

6 j 
6 

2 

2 

3 

1 

4 

1 

167 

2 

2 

9 

13 

1 

1 

2 

2 

2 

1 

2 

2 

3 

3 

35 

15 

3 

5 

2 

1 

3 

3 

7 

2 

17 

89 

13 

1 

2 

6 

3 

5 

~5 

3 

6 

2 

7 

99 

108 

5 

24 

29 

17 

11 

6 

16 

13 

38 

7 

1 27 
j 567 

Total 

19 

74 

169 

229 

13 

67 

147 

153 

871 


be elicited m 304 instances Upper respiratory infections included tonsil- 
itis, pneumonia, influenza, and otitis media Foci of infection, with sepsis, 
were represented by mastoiditis, neisserian infection, and incomplete abor- 
tion Pregnancy included those which went to term as well as those which 
weie terminated by induced or spontaneous miscarriages “ Physical and 
menta atigue ” refers to unusual worry, the shock of a death m the family 
nd symptoms of menopause It will be noted that the condition followed 
epmeimc dysentery m only seven instances The factors influencing relapse 

first attack ^1^2) C ° ntr ° IIed ’ doSely P arallel tllose associated with the 

been til ° Ught by some that thls disease always begins m an m- 
S d mamer those cases wh.ch start w.th severe or eve" ful 
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Table II 


Factors Influencing Relapses in Thrombo-Ulcerative Colitis, Patients 


Factor 

Age at Onset, Years 

Total 

Males 

Females 





0-9 

10-19 

20-29 

30-74 

Upper respiratory infections 

5 

16 

25 

39 

1 

16 

15 

17 

134 

Childhood diseases 

— 

1 

— 

— 

3 

— 

— 


4 

Dietary indiscretion 

— 

— 

C 1 

— 


— 

2 


10 

Physical and mental fatigue 

i 

4 

3 

— 


7 

8 


26 

Foci with sepsis 

— 

2 

14 

S 

?J5Su 

3 



36 

Dysentery epidemics 

— 

1 

— 

— 


1 


lisB 

2 

Pregnancy 

— 

— 

— 

— 


1 


1 

8 

Indeterminate infection 

i 

— 

— 

— 


— 


— 

1 

Undetermined 

12 

50 

122 

1S2 

9 

39 

110 

126 

650 

Total 

19 

74 

169 

229 

13 

67 

147 

153 

871 


minatmg, bloody, purulent dysentery are not instances of the same condition 
For convenience, we divided the cases into three types on the basis of early 
symptoms In those cases in which the illness began with passage of one or 
more bloody, rectal discharges, without other apparent symptoms, the onset 
was said to be “ insidious ” If the condition began with sudden, severe, 
bloody dysentery but otherwise without symptoms of sepsis and toxemia, the 
onset was said to be “ severe ” If violent, bloody, purulent dysentery, with 
septic type of fever, great toxemia and rapid depletion were the elements of 
the initial episode, the onset was said to be fulminating (table 3) 


Table III 

The Character of the Onset of Symptoms m Thrombo-Ulcerative Colitis, Patients 


Age at 
Onset, 
Years 

Males 

Females 

Insidi- 

ous 

Severe 

Fulmi- 

nating 

I 

Total 

Insidi- 

ous 

Severe 

Fulmi- 

nating 

Total 

0-9 

7 


3 

19 

5 

5 

3 

13 

10-19 

34 


17 

84 

25 

28 

14 

67 

20-29 

84 


33 

169 

83 

40 

24 

147 

30-74 

117 


39 

219 

89 

34 

30 

153 

Total 

242 

157 

92 

491 

202 

107 

71 

380 


The manner of progression of tins disease was carefully studied and its 
clinical course could readily be classified into eight types (table 4) Types 
7 and 8 deserve particular comment The illness of 41 males and of 11 
females remained mild for months or years and then suddenly changed to 
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Table: IV 

The Manner of Progression of Thrombo-Ulcerative Colitis, Patients 


Age at Onset, Years 


Manner of Progression 

Males 

Females 


0-9 

10-19 

20-29 

. . 

30-74 

Total 

0-9 

10-19 

20-29 

30-74 

Total 

1 Mild throughout entire 











course 

— 

10 

28 

48 

86 

2 

4 

31 

34 

71 

2 Intermittent with de- 








dining severity 

4 

21 

23 

41 

89 

2 

6 

13 

29 

50 

3 Septic course with com- 








plete recovery 

— 

2 

11 

10 

23 

1 

7 

9 

4 

21 

4 Constant without re- 









mission 

— 

4 

7 

11 

22 



9 

18 

20 

47 

5 Slowly progressive with- 






out remission 

4 

7 

32 

46 

89 

4 

6 

24 

20 

54 

6 Intermittent with pro- 






gressive severity 

7 

17 

55 

49 

12S 

1 

30 

47 

40 

118 

7 Insidious onset with 







slow progression, 
changing to fulmi- 
nating course and 
ending fatally 

4 

11 

8 

18 

41 

3 

2 

5 

1 

11 

8 Culminating course 








throughout, ending 
fatally 


2 

5 

6 

13 

— 

3 

— 

5 

8 


a progressive, fulminating affair which ended fatally m spite of all thera- 
peutic attempts, medical or surgical That of 13 males and 8 females began 
as a violent fulminating disorder and progressed rapidly to fatality 
i n a previous study 2 of the cause of relapses of thrombo-ulcerative 
co i is, the fact was brought out that relapses occurred more commonly 
“wV 6 n ]° nths when u PP er re spiratory infections were particularly pre- 
,, C th “ durm S oth er months Hence, an effort was made to determine 
month of onset of the symptoms Only positive data were recorded 

least hi I s \ be ^ t dm r ed t0 deduce from tllls that J une and October were the 

press in InlH « 3 p "T”” by th ‘ S d ' SeaSe (table 5) 0ur cllnIcal ™- 
l™’™ thus t'= substantiated but we feel that larger series of cases 

feat! e , aCCUrately follo "' ed before such a deduction were drawn This 
feature is being carefully observed in current cases In this senes of cases 
positive data were at hand in only 627 S ' 

"ST' previous series of cases of ulcerative colitis, complications of 

fcitr tss rr ; i h,s l s th ? ® rst smes ° f 

that 42 per cm of fh 7 a aT Cera ‘ 1Ve colitis It will be noted 

tions of one f" f ma es and 40 Der cent of the females had comphca- 

cem ofthe™ LXano an0t ? er S) , 11 ** also be ** 20 per 

of females, were multiole° Tl^’ pSr C6nt ° f the com Pbcations 

e multiple This would tend to stress the observation that 
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Table V 


Month of Onset of Thrombo-Ulcerative Colitis 


Month 

Patients 

Males 

Females 

Total 

January 

36 

16 

52 

February 

29 

16 

45 

March 

22 

14 

36 

April 

23 

9 

32 

May 

20 

16 

36 

June 

IS 

10 

25 

July 

22 

18 

40 

August 

22 

15 

37 

September 

23 

14 

37 

October 

14 

11 

25 

November 

23 

12 

35 

December 

19 

16 

35 

Indeterminate 

223 

21 

244 


Table VI 


Complications and Sequelae of Thrombo-Ulcerative Colitis among Children and Adults 


Complication 

Males 

Females 



Total 

Children 

Adults 

Total 

Polyposis 

48 

42 

90 

7 


51 

Stricture 

7 

46 

53 

3 


45 

Perianal abscess-fistula 

4 

39 

43 

2 


30 

Arthritis 

4 

23 

27 

4 


28 

Erythema nodosum 

1 

4 

5 

— 


4 

Pyoderma gangrenosa 

— 

3 

3 

— 

1 

1 

Perforation 

1 

6 

7 

— 


3 

Liver abscess 

— 

2 

2 

— 


2 

Carcinoma 

5 

14 

19 

1 


9 

Phlebitis 

— 

1 

1 

1 

■ ' 

1 

Intis 

— 

3 

3 

— 

1 2 

2 

Deafness 

1 

— 

1 

— 



Splenomegaly 

2 

— 

2 

— 

— 

— 

Nephritis 

— 

9 

9 

1 

2 

3 

Psychosis 

— 

6 

% 


3 

3 

Massive hemorrhage 

1 

i 

2 


2 

2 

Endocarditis 

1 

3 

4 


5 

5 

Kidney stones 

— 

4 

4 

Bkm 

4 

4 

Multiple complications 

10 

80 

90 

Ml! 

35 

42 

Total individuals with complications 

24 

I 

185 

209 

EH 

136 

151 


the disease may attack males more violently than it attacks females Per- 
haps the reason for this may be found in the fact that the occupations of 
men he more in the fields wherein upper respiratory infections and trauma 
are prevalent (tables 1 and 2) 

The tendency for individuals who develop the conditions which we have 
called complications is for them to have more than one Actually several 
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individuals have been known to have six or more of these The unusually 
high incidence of carcinoma occurring m the course of this disease is worthy 
of mention Every one of these patients was observed for years before car- 
cinoma developed In each instance, it was ushered in by a noteworthy 
change in symptoms The carcinomas had a tendency to be multiple In 
six instances, the patients were children whose disease began before the age 
of 10 years , five of these were boys Death in these cases occurred between 
the ages of 15 and 25 years, and the downward course after first symptoms 
of carcinoma appeared was exceedingly rapid and in no instance lasted 
more than a few months The incidence of carcinoma in the total group 
was 3 2 per cent The incidence of carcinoma of the intestine as a factor 
m mortality, according to the United States Department of Commerce for 
1923 to 1929 inclusive was 0 011 per cent The incidence of carcinoma 
of the large intestine among patients of the clinic during these years was 
0 88 per cent These observations would point to one direction that the 
search for the cause of carcinoma might take 

Another point of particular note in table 6 is the fact that only four pa- 
tients had liver abscess When one thinks of the vascular drainage of the 
intestine, this becomes the more striking It is also striking in its contrast 
to the cases of amebiasis, wherein liver abscess is the most common com- 
plication A point of interest in this regard is the fact that m eleven of 
these cases, m seven of which the patients were men and m four of which 
they were women, a duodenal ulcer occurred m association with the thrombo- 
ulcerative colitis 

A fair index of the severity of this disease in any given case can be 
obtained by study of the extent of the damage that has been inflicted on 
the bowel This is best done by roentgenologic study, through retrograde 
filling of the colon with an opaque substance, and by the double-contrast 
method of examination By these methods it was learned that in the ma- 
jority of these 871 cases most of the large intestine became involved by the 
ulcerative process (tables 7 and 8) In 400 of the cases, 232 males and 
168 females, the entire large intestine was involved when the patients were 
first examined In 30 of these cases, 16 males and 14 females, the entire 
large intestine and terminal part of the ileum were affected In 47 more 
cases the disease progressed between subsequent observations so that the 
entire large intestine became involved In 558 cases (325 males and 233 
females) only the one diagnostic roentgenologic examination of the lar cr e 
intestine was made Although it is unwise to subject the intestines of these 
individuals to any avoidable trauma, yet m recent years it has been possible 
to make more observations per individual and hence the number of cases 
m which complete regression of the disease is known to have taken place 
ias been greatly increased Nevertheless, 16 males and 12 females of this 
group had lost all signs of the disease, as determined by proctoscopic and 
roentgenologic examination, at the time of subsequent observations It is 
sa e to assume that m many of the cases m which, in later tables (namely. 
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Table VII 


Extent of Involvement of the Intestine by the Lesions of Thrombo-Ulcerative Colitis among 

Males, Demonstrated Roentgenologically 


Age at 
Onset, 
Years 

Total 

Patients 

Extent of Involvement 
on Admission * 

Single 

Obser- 

vation 

Si 

No 

Change 

ibsequent Obser 

Progression 
of Disease 

vations 

Regression 
of Disease 

1 

2 

3 

4 

4 + 

Slight 

Marked 

Slight 

Com- 

plete 

0-4 

8 

1 



2 

3 

2 

7 

1 









5-9 

40 

7 

1 

2 

28 

2 

28 

7 

1 

3 

' 

1 

10-19 

132 

32 

16 

12 

66 

6 

85 

23 

12 

5 

2 

5 

20-29 

151 

49 

24 

12 

63 

3 

106 

24 

10 

6 

2 

3 

30-74 

160 

66 

28 

4 

56 

3 

99 

32 

10 

7 

4 

7 

Total 

491 

155 

69 

32 

216 

16 

325 

87 

33 

21 

8 

16 


* Involvement from rectum to sigmoid, 1, from rectum to splenic flexure, 2, from rectum 
to hepatic flexure, 3, entire colon, 4 and entire colon and terminal ileum, 4 + 


Table VIII 


Extent of Involvement of the Intestine by the Lesions of Thrombo-Ulcerative Colitis among 
Females, Demonstrated Roentgenologically 


Age at 
Onset, 
Years 

Total 

Patients 

Extent of Involvement 
on Admission * 

Single 

Obser- 

vation 

Si 

No 

Change 

ibsequent Obser 

Progression 
of Disease 

vations 

Regression 
of Disease 

1 

2 

3 

4 

4+ 

Slight 

1 

Marked 

Slight 

Com- 

plete 

0-4 

4 





— 

3 

1 

2 

2 

— 

— 

— 

— 

5-9 

28 

3 

1 

4 

17 

3 

19 

5 

1 

2 

— 

1 

10-19 

127 

35 

16 

11 

60 

5 

81 

31 

5 

5 

4 

1 

20-29 

124 

50 

17 

12 

42 

3 

70 

24 

12 

10 

3 

5 

30-74 

97 

36 

16 

11 

32 

2 

61 

17 

3 

9 

2 

5 

Total 

380 

124 

50 

38 

154 

14 

233 

79 

21 

26 

9 

12 


* Involvement from rectum to sigmoid, 1, from rectum to splenic flexure, 2, from rectum 
to hepatic flexure, 3, entire colon, 4 and entire colon and terminal ileum, 4+ 


tables 12 and 13) the patients are referred to as symptom-free, the same 
happy state of affairs is present, for represented among these are many pa- 
tients free from all symptoms or signs of the disease for fiom 7 to 14 years 
Tables 7 and 8 serve to give a broad view of the method of progression of 
^his disease as observed roentgenologically 

There is no more impressive manner of emphasizing the serious nature 
cab this disease than by study of tables of mortality This is a study of the 
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life histories of patients who had thrombo-ulcerative colitis, hence, the im- 
mediate as well as the later mortality is discussed All the deaths which 
occurred in the period of 14 years weie consideied Among the patients 
treated medically, 284 males and 211 females, 81 had died before Maich 1, 
1938 Of these, 13 had died from causes unrelated to the intestinal disease, 
the causes of their deaths, with the exception of one from suicide, were 
largely those generally associated with changes of old age , that is, apoplexy 
and other forms of vascular change Twenty-eight died of conditions in 
which the major causes of death were not ulcerative colitis, but its presence 
was, more than likely, contributory (table 9) Forty died of the disease 

Table IX 


Mortality among Patients Treated Medically 


Cause of Death 


Males 


Females 


Chil- 

dren 

Adults 

Total 

Deaths 

Chil- 

dren 

Adults 

Total 

Deaths 

Carcinoma of rectum 

1 

1 

2 



— 



Nephritis 

1 

1 

2 

1 

2 

2 

Pneumonia 

— 

2 

2 



2 

2 

Hemorrhage 

— 

2 

2 

— 

1 

1 

Lung abscess 

— 

1 

1 

— 

— 

— 

Liver abscess 

— 

2 

2 

— 

— 

— 

Perforation of colon 

— 

5 

5 

— 

1 

1 

Inanition 

Thrombo-ulcerative colitis and ex- 

— 

3 

3 

— 

1 

1 

ophthalmic goiter 

Thrombo-ulcerative colitis and large 

— 

— 


— 

1 

1 

perirectal abscess 

— 

— 

_ — 

| 

1 

1 

Thrombo-ulcerative colitis 

7 

28 

35 

1 

5 

5 

Death unrelated to colonic disease 


9 

9 

— 

4 

4 

Total 

9 

54 

63 

— 

18 

18 


without other complicating cause The mortality among patients who were 
subjected to operation is reviewed in table 10 Among the 871 patients, 
175 underwent some form of abdominal surgical intervention for attempted 
relief of the colitis, its complications, or other unrelated abdominal patho- 
logic conditions Seventy patients were operated on at the clinic The 
multiplicity of surgical maneuvers is indicated in table 10 One individual 
underwent the following operations cecostomy, colostomy three times, clos- 
ure of the colonic stoma three times and ileostomy Several individuals 
underwent ileostomy and lleosigmoidostomy at different times, or lleosig- 
moidostomy followed by ileostomy Forty-two of the patients had been 
subjected to appendicostomy, cecostomy, or colostomy before their first 
examination at the clinic Our study would suggest that appendicostomy 
and cecostomy fall far short of their desired effect In this series of cases 
t ley rarely relieved, and never resulted in abatement of, intestinal symptoms 
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Patients who had undergone a total of 125 surgical procedures were living 
Maich 1, 1938, of these, 27 patients stated that they were well, the intes- 
tinal symptoms of all the others have continued 

The causes of death are given in table 11 This portion of our study 

Table X 


Mortality among Patients Treated Surgically 


Procedure 

Operations * 

Outcome 

Total 



Living 

Dead f 

No 

Per 

cent 

No 

Per 

cent 

Appendicectomy 

10 

7 

3 


100 




Appendicostomy, cecostomy, colostomy 

49 

47 

2 

41 

83 

8 

17 

Ileostomy 

98 

86 

12 


62 

38 

38 

Colectomy 

10 

10 

— 

7 

70 

3 

30 

Ileocolostomy 

12 

11 

1 

4 

33 

8 

67 

Closure of lleac stoma 

1 

1 

— 

— 


1 

100 

Resection for carcinoma 

1 

1 

— 

— 


1 

100 

Other abdominal surgery 

11 

9 

2 

3 

27 

8 

73 

Total 

192 

172 

20 

125 

66 

67 

34 


* Of these surgical procedures, 87 were performed at The Mayo Clinic and 105 elsewhere 
Of the latter, 62 were carried out before the patient came to the clinic the first time If one 
individual underwent more than a single operation, each operation was entered once, 175 
individuals underwent the 192 operations listed Ileocolostomy includes lleosigmoidostomy 
f Deaths include those which occurred in hospital If a patient underwent several 
operations, death was listed against the last operative procedure 

Table XI 


Causes of Death of Patients Treated Surgically 106 Males and 69 Females 




Males 



Females 


Cause of Death 

Total 

Deaths 

Children 

Adults 

Total 

Deaths 

Children 

Adults 

Peritonitis 

14 

1 

13 

8 

1 

7 

Embolism 

2 

— 


— 

— 

— 

Inanition 

3 

— 


— 

— 

— 

Pneumonia 

1 

— 

i 1 

— 

— 

— 

Carcinoma 

11 

5 


5 

1 

4 

Obstruction 

3 

1 


2 

— 

2 

Multiple liver abscess 

1 

— 

1 

1 

— 

— 

Addison’s disease 

— 

— 

— 

— 

1 

Died elsewhere immediately after 
making of stoma 

4 

1 

3 

m 

— 

— 

Died elsewhere later after making of 
stoma 

5 

1 

4 

H 

— 

7 

Total 

44 

9 

35 

23 

2 

21 
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further emphasizes the veiy serious nature of this disease and suggests veiy 
strongly that surgery should be limited to complications 

The disease is particularly ravaging among children in the first decade 
of life and responds relatively pooily to present forms of treatment (tables 
12 and 13) After the first decade of life, response to treatment is in- 
creasingly more favorable The outlook among children who have suffered 
severely from this disease is rather gloomy In general it can be said that 
the older the individual afflicted, the better the outlook for recovery 


Table XII 

End Results of Treatment of 491 Male Patients with Thrombo-Ulcerative Colitis Observed for 

Seven to Fourteen Years 


Age at 
Onset, 
Years 

Total 

Num- 

ber 

Results 

Symptom 

Free 

Good 

Satis- 

factory 

Good 

Pro- 

gress, 

Per 

cent 

of 

Cases 

Unsatis- 

factory 

Dead at Time of Inquiry 

Total 

Cancer 

■ 

Per 

cent 

Ka 

Per 

cent 

m 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

0-9 

19 

5 

26 3 

4 

210 

3 

15 8 

64 

7 

36 8 

6 

31 6 

5 

26 3 

10-19 

74 

28 

37 8 

15 

20 3 

10 

13 5 

72 

21 

28 4 

14 

18 9 

4 

54 

20-29 

169 

69 

40 8 

32 

18 9 

34 

20 1 

78 

34 

20 1 

26 

15 4 

2 

1 2 

30— /4 

229 

98 

42 8 

34 

14 8 

32 

14 0 

76 

65 

28 4 

49 

21 4 

3 

1 3 

Total 

491 

200 

40 7 

85 

17 3 




127 

25 9 

95 

19 3 

14 

2 8 


Table XIII 

End Results of Treatment of 380 Female Patients with Thrombo-Ulcerative Colitis Observed 

for Seven to Fourteen Years 


Age at 
Onset, 
Years 

Total 

Num- 

ber 

Results 

Symptom 

Free 

Good 

Satis- 

factory 

Good 

Pro- 

gress, 

Per 

cent 

of 

Cases 

Unsatis- 

factory 

Dead at Tin 

Total 

leof Inquiry 

Cancer 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 


Per 

cent 

0-9 

10-19 

20-29 

30-74 

13 

67 

147 

153 

3 

20 

63 

60 

23 1 
29 8 
42 8 
39 2 

4 

9 

19 

34 

30 8 
13 4 
12 9 
22 2 

2 

14 

29 

22 

15 4 
20 9 
19 7 
14 4 

69 

64 

76 

76 

4 

24 

36 

37 

| 

3 

11 

15 

20 

23 1 
16 4 
10 2 
13 1 

H 

77 

2 0 

3 9 

Total 

380 

146 

38 4 

66 

174 



■ 

101 

26 6 

49 

12 9 

10 

2 6 
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The principles of treatment worked out for each of these different types 
of ulcerative colitis have been fairly well standardized 

In the cases of amebiasis or amebic colitis, chemotherapy plays the major 
iole The effort is to eradicate the Endamoeba histolytica and promote 
healing of the diseased bowel The drugs in common use have been prin- 
cipally thiee ipecac and its derivative, emetine hydrochlonde, arsenic m 
the foim of stovar^ol, the methenamme derivative of meta-ammo-para- 
oxyphenylarsemc acid (treparsol), or carbarsone, and complex products of 
iodine, that is, vioform, lodoxy-qumohne sulphomc acid (anayodin), 
chimofon, and the like Piomotion of intestinal rest is indicated m all types 
of ulceiative colitis 

Whenevei the diagnosis of tuberculous colitis is established, the place 
foi the patient is a sanatonum or a similar place devised for the care of the 
tubei culous 

A well-oideied piogiam for the care of the patient with thrombo- 
ulcera tive colitis includes the administration of serums and vaccines directed 
against the offending streptococcus, a diet rich in calories, high m proteins, 
and low m residue, frequently a series of transfusions of small amounts of 
blood (200 to 250 c c at a time), lemoval of foci of infection, good nursing 
care, adequate rest of the bowel and othei symptomatic measures Chemo- 
therapy has a veiy small place in the management of this disease In- 
numerable diugs have been used m the hope that some “quick cure” might 
be found We shall mention only a few that have been tried and found 
wanting Calcium and parathyroid extiact had their day, their usefulness 
is negligible in this condition Arsenic does great harm in many of these 
cases Azochlorainid has had its advocates recently As a local applica- 
tion, it causes much intestinal irritation Kaolin and aluminum hydroxide 
foi rectal instillation serve only to soothe the rectum in some of the milder 
cases Histidine hydrochloride apparently has a small field of usefulness in 
a few cases The lecent furor about sulfanilamide and allied drugs natur- 
ally led to its tnal in cases of this infection Results with it can be sum- 
marized about as follows In a few of the milder cases, with involvement 
of distal segments of the bowel alone, striking improvement has followed 
its administration 4 In most of them no apparent eftect was achieved In 
any event, these are not the cases wherein help is greatly needed Progress 
in these cases, under the program mentioned above, is satisfactory It is 
m the seveie cases of fulminating disease that we are groping for help 
In them, the sulfanilamide group of drugs so far has not proved of value, 
because the margin between safety and toxicity is not great In four cases 
in which patients who had received these drugs came under our observation, 
hepatitis with jaundice was encountered, in three cases the patient died and 
m another one peripheral neuritis developed 

Many medicines have been tried in an attempt to control this disease 
So far no single drug has offered much help for more than a few patients 
Many have been misled by the apparent brilliant results achieved by single 
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therapeutic agents in a few cases Careful analysis of these results in- 
variably has revealed that the cases were mild and that involvement was only 
of distal segments of intestine Probably the most important factoi m the 
treatment of these cases was rest 

Solution of the whole therapeutic problem depends on better under- 
standing of this infection Let it be remembered that the infection is 
destructive, progressing, m many respects sinnlai to tuberculosis, and there- 
fore let a program of management for its control be adopted , search foi 
a “ miraculous cure ” should not be continued The keynote of the piogram 
should be the attempt to reverse a devastating and destructive infection 
The patient must adopt the philosophy of life that the patient with peptic 
ulcer is supposed to have 

Quite a different situation exists m the group of 129 cases of unknown 
etiology Some of these cases are, moie than likely, of the nature of the 
end results of a state of deficiency Vitamin concentiates and vitamin 
therapy in general have afforded striking relief in some of them Here 
trial of the various therapeutic aids advocated from time to time seems 
justified 


Summary 

During the yeais 1925 to 1931 inclusive, 73 patients who had tuberculous 
ileocolitis, approximately 500 who had amebic colitis, 129 who had ulcerative 
colitis of undetermined etiology, and 871 who had thrombo-ulcerative colitis 
were observed at The Mayo Clinic A chiefly statistical study was made 
of the records of the 871 patients who had thrombo-ulcerative colitis It 
tells the story of patients who have been followed from 7 to 14 years aftei 
first observation All ages recorded in the paper concern the age of onset 
of symptoms of the disease 

Predisposing factors and factors affecting relapses of the disease are 
chiefly the following upper respiratory infection, disease of childhood, 
dietary indiscretion, physical and mental fatigue, rectal or abdominal sur- 
gical operation, trauma, drastic catharsis, foci of infection with sepsis, ex- 
posure, dysenteiy epidemics, and pregnancy 

dhis disease may begin in an insidious mannei Again, it may come 
on suddenly, as a violent diarrhea without toxic symptoms, or it may start 
m a fulminating fashion, associated with marked toxemia, fevei and all the 
concomitants of a severe septic process 

On the basis of its course, the disease can be readily divided into the 
following types (1) mild throughout, (2) intermittent with declining 
severity, (3) septic with complete recovery, (4) constant without remission, 
{$) slowlyprogressive without remission, (6) intei mittent with progressive 
severity, (7) insidious onset with slow progression, changing to a fulmmat- 
mg condition and ending fatally and (8) fulminating throughout, ending 
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The major complications and sequelae of thrombo-ulcerative colitis 
include polyposis, stricture, perianal abscess-fistula, arthritis, erythema 
nodosum, pyoderma gangrenosa, perfoiation, liver abscess, carcinoma, 
phlebitis, iritis, deafness, splenomegaly, nephntis, psychosis, massive hemor- 
rhage, endocarditis and kidney stones 

There is no special time of year in which this disease begins but it is of 
interest to note that more of the cases had their onset in January, February, 
or July than in the other months of the yeai 

The progress of the invasion from the rectum toward the cecum is in- 
dicative of the destructive nature of the disease This is best observed by 
the roentgenologist The mortality associated with this destructive in- 
fection emphasizes its serious nature 

Surgical intervention in this disease should be limited to complications 
and sequelae Some of these demand wisely chosen surgical measures, 
both from the standpoint of the time of their application and from that of 
the lesion present An individual afflicted with thrombo-ulcerative colitis 
presents a poor surgical risk if a surgical attempt must be made to relieve 
another mtercurrent abdominal pathologic condition 

The end results of this infection may be devastating but it may also end 
m complete relief of all symptoms and signs of intestinal pathologic change 
This happy result occurs frequently enough to make it urgent that a well- 
ordered regimen be followed without deviation by these patients for months 
and years 
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QUININE AND ATEBRINE— A COMPARISON 

By Otto T Brosius, MD, DTM & FI , F A C P , 

Sanfa Malta, Colombia, S A 

To be tremendously over-iated when hist mtioduced is quite a chai- 
actenstic event in the history of all new remedial agents — especially of 
specifics Then aftei the pendulum has swung m the opposite direction 
through the condemnations of the ulti a-consei vatives a return towards a 
correct estimate of the remedial ineasui e may be expected 

Practically ever since the lnstoi ical occasion when a decoction fi om the 
bark of a Peruvian tree first effected a spectaculai cure in the oft-cited case 
of Cinchona, the wife of the Spanish Viceioy to Peru, substitutes foi this 
bark and its derivatives have been eagerly sought because of the many 
disagreeable features which attend a thorough tieatment with cinchona and 
its alkaloids Among the disadvantages aie the lengthy periods of treat- 
ment which are necessary, the disagreeable bitterness of the drug, the tin- 
nitus aureum, the general malaise produced by the diug alone, the reputed 
action on the pregnant uterus, the occasional deafness and amblyopia at- 
tending intensive treatment, the economic disadvantage of prolonged dis- 
ability, and the serious anaphylactic-like complications which occasionally 
are noted when idiosyncrasies exist 

We who are particularly interested in tropical medicine weie so often 
disappointed with the various^ substitutes for quinine which appeared on the 
market from time to time — especially such as stovarsol and that inglorious 
panacea namely intravenous mercurochrome — that plasmochm and atebrme 
were tried out with some reluctance at first by many investigators The 
value of plasmochm as a gametocide soon, however, became appreciated, 
and many of us were most favorably impressed with its application as a 
sanitary measure in some of our United Fruit Company Divisions where it 
un oubtedly reduced our malarial index quite remarkably As evidence of 

TT 1S i T? Cr t0 ^ le severa ^ ann ual reports of the Medical Department of the 
mte ruit Company from 1926 to 1931 Atebrme was brought out later, 
an in that its action was reported to be directed specifically against asexual 
mms only of the parasites, it appealed that it might possibly be used as a 

with 1 i* te 1 "° r c l umme > an d accordingly be given successfully m conjunction 
1 i p asmochm The important consideration then was to determine the 

resuhs^Tl V3 * UeS ff umme and atebrme I do not intend to review the 
it is S ° m 16 GXtensive Inv estigations that have already been reported but 
writers 01 , if mentl0n t ^ at these indicate that m the last analysis some 
come if S 1 ^ et " er c l umme while other enthusiasts extoll atebrme and wel- 
eagerly as a substitute for the older therapeutic agent Our m- 
Received for publication December 4 , 1936 
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vestigation in this hospital was purely of a practical nature and, due to lack 
of certain facilities, we did not attempt the type of research reported by 
Manson-Bahr and Walteis m the Lancet of January 6, 1934, but lather 
groped along lines of study to determine which drug, in the mam, might 
be more practical for our use in the various Divisions of our Company where 
often rather unusual conditions prevail 

The holdings of the Magdalena Fruit Company extend from the Port, 
namely Santa Marta, a city of some 25,000 inhabitants and incidentally the 
oldest town built by foreigners m the entire Western Hemisphere, inland 
some 70 miles to the farthest banana farms This torrid littoral, which 
slopes from Andean heights of perennial snow towering over 19,000 feet, 
is so diy that the farm lands require irrigation during the months principally 
from December to April The heaviest rainfall occurs usually during the 
months of October and November In table 1 is the rainfall report which 
was kindly submitted by the Agricultural Department 


Table I 

Average Division Rainfall in Inches 


Year 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

January 






06 

18 


February 



01 

08 




72 

March 

57 

80 

63 

1 73 

10 

38 


07 

April 

70 

1 89 

3 21 

4 96 

5 59 

1 07 

1 40 

1 84 

May 

6 74 

3 31 

3 16 

10 12 

6 69 

9 20 

9 01 

7 12 

June 

5 95 

6 27 

4 48 

9 36 

5 83 

6 46 

9 92 

7 68 

July 

1 80 

3 36 

2 28 

16 40 

6 43 

6 81 

1 47 

4 54 

August 

7 99 

4 39 

3 97 

2 38 

9 68 

11 05 

2 58 

11 75 

September 

8 69 

5 28 

4 71 

10 94 

11 13 

13 48 

2 61 

5 82 

October 

7 79 

15 76 

6 16 

8 36 

18 39 

11 91 

15 65 

8 53 

November 

8 39 

2 95 

50 

9 40 

13 61 

17 50 

5 82 


December 

03 


10 

80 

74 

1 90 

2 10 


Year 

48 75 

44 01 

29 21 

74 52 

78 14 

79 88 

50 70 



{Note 1928 and 1929 include Rio Frio ) 


The relation between rainfall and malarial infection during the various 
months can be determined by reference to the tabulations of hospital ad- 
missions (table 2) 

Our medical staff consists of seven physicians, foui of whom constitute 
the staff of the Santa Marta Hospital (an institution of about 100 beds at 
this time), the other three being stationed m various dispensaries in the 
farming districts The milder cases of malaria are treated m the dispen- 
saries while only the more serious cases, or cases where malaria is found as 
a secondary diagnosis during the routine physical and laboratory examina- 
tions, are treated in the hospital When we arranged to attempt this in- 
vestigation, it was decided that all cases which were admitted to the hospital 
with malaria as either a primary or secondary diagnosis, would be included 
m this series and that there would be absolutely no selection of cases for 
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either drug Accordingly the first 10 cases weie treated with atebnne and 
the second 10 with quinine Thus aftei each gioup of 10 cases the treat- 
ment was alternated until a senes of 200 cases was completed, 100 with 
quinine and 100 with atebnne Sixteen and one-half months were lequired 
to complete this series, that is from July 1, 1934 to Novembei 15, 1935 
when the last case of the senes appealed The distnbution of these cases 
by months is shown in table 2 

Of these cases only six weie below the age of 12 yeais, of the others, 
169 weie men and 25 women 

Some of the smeais weie repoited as “ lings and teitian ” These weie 
classed as tertian and not as mixed infections It chanced that m the atebnne 


T\ble II 



Estivo- 

Autumnal 

1 

Tertian 

i 

Quartan 

Mi\ed 

Total Cases 

1934 



1 



July 

4 

2 

1 

— 

7 

August 

6 

2 



— 

8 

September 


1 

— 

— 

1 

October 

4 

1 

— 

EA&Q 1 

6 

November 

11 

S 

1 


20 

December 

16 

11 

2 

— 

29 

1935 






January 

19 

10 

3 

EA& Q 1 

1 33 

February 

14 

2 

2 


18 

March 

11 

3 

3 



17 

April 

6 

1 




7 

May 

2 

3 





5 

June 

2 

1 

4 



7 

July 

8 




15 

August 

September 

4 

l 

1 

1 

— 

7 

October to Nor 15 

8 

3 

— 

11 


2 

! 

— 

— 

2 

— 

120 

60 

18 

2 

200 


senes 3 were estivo-autumnal cases, 31 teitian and 6 quartan while the 
quinine group contained 57 estivo-autumnals, 29 tertians, 12 quartans and 2 
mixe infections of quartan and estivo-autumnal 

n every case of each series, one plasmochin compound tablet was ad- 
mimstered every night as this, in earlier research studies, was found to be 
1 1 S +V, CICnt t " or com plete gametocidal effect 
umtm e , dlSCUsslon dosage m this article, the tablet will be given as the 
q ruo . s °L er to make better comparisons regarding the costs of the different 
tablet 1 5 ^ qU1Uuie tab let contained 5 giams or 0 33 gram, the atebnne 
ino- niiininf!?io S r 0r ° 1 gram 1 and the plasmochin compound tablet contain- 
53 In ™ 125 grams > and plasmochin 0 01 gram 

series °f 200 cases three resulted m death, m each of which malaria 
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was only a contributory cause, one, a Scotchman having been admitted to the 
hospital with lobar pneumonia, and tire other two having succumbed to 
cardio-renal disease with broken compensation Two of these, the lobar 
pneumonia case and one of the cardio-nephntics, happened to have belonged 
to the quinine group while the third received atebnne treatment for the co- 
existing malaria The last named case had completed his atebnne course 
several weeks before his death, for which the drug therefore could hardly 
be held responsible One patient of the atebnne series completed his course 
of therapy but was discharged by mistake before his blood and urine speci- 
mens were rechecked 

All atebnne cases weie treated strictly in the orthodox manner, that is, 
three tablets were given each day (one three times a day) for five days 
The urine was examined before treatment and again after the treatment 
was completed Likewise on the sixth day a thick film was examined, and 
if asexual forms were found the atebnne course was repeated after a lapse 
of a few days 

The quinine cases were treated m oui usual manner Ten grains of 
quinine were administered three times a day until the fever had subsided and 
for at least five days thereafter or for five days after all symptoms, save 
those due directly to the quinine, had disappeared Serious cases, such as 
the various pernicious types, were treated, of course, with a heavier dosage 
Thus the quinine treatment required usually a considerably longer 
hospitalization period, but it seemed only fair to treat these cases 
exactly as we had always handled them before Thus only could a reason- 
ably fair comparison be drawn In this series also the urine was tested 
before treatment, and both a urine specimen and a thick film were examined 
after completion of the course of treatment If asexual forms were found 
the treatment was continued for five days longer When sexual forms alone 
weie found m either the atebnne or the quinine cases after the usual course 
of treatment, plasmochin compound tablets were given, one three times a 
day, until the blood smears became and remained negative At least five 
minutes were devoted to each thick film examination Upon final discharge 
the atebnne cases were given 24 special tonic tablets (Aitkins formula plus 
an extra gram of quinine in each tablet) to take home, recommending that 
they take one three times a day The quinine series were given 24 special 
tonic and 24 quinine tablets, one of each to be taken three times a day 

The patients m both series were chiefly Colombian mestizos and mulat- 
toes, of the laboring class, these numbering 190 Among the remaining 
were White Americans 3, Spaniards 2, Scotch 1, Venezuelan mestizo 1, 
and West Indian negroes 3, one each from Jamaica, Martinique and 
Grenada 

Other conditions which had to be treated in the various cases along with 
the malaria, some times \as primary, but more frequently as secondary ail- 
ments, are listed in table p 
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Tabic III 


Associated Diseases 

Uncimansis 60 

Ascariasis 3 1 

Amebiasis and amebic dvsentery 31 

Lobar pneumonia 1 

Bronchitis 1 

Lung abscess 1 

Influenza 9 

Tuberculosis 1 

Syphilis 14 

Gonorrhea (ophthalmia and urethritis) 4 

Chancroid 1 

Inguinal adenitis 1 

Obstetrical cases 3 

Cystocele and rectocele with prolapse of uterus 1 

Cervicitis 1 

Mitral regurgitation 2 

Cardio-renal case 2 

Nephritis 1 

Otitis media 1 

Axillary abscess 1 

Contusion 1 

Stab wound 1 

Infection of leg 1 

Conjunctivitis 2 

Dental caries 1 1 

Splenic anemia 1 

Psychasthema 1 


To reach conclusions from this study of 200 cases, 12 important featuies 
must be given consideration These are as follows 

1 Comparative efficiencies of quinine and atebrme relative to their ac- 
tion on the asexual forms 

2 Do both drugs act equally well with plasmochm ? 

3 Comparative costs of the drugs 

4 Does atebrme appear to be more toxic to the human organism than 
quinine ? 

5 Is atebrme more pleasant to take than quinine ? 

6 Do patients seriously object to the yellowish pigmentation of the skill 
wnci is often produced by physiological doses of atebrme ? 

Is the slight gastric distress which attends atebrme ingestion more 
cisagreeable than the tinnitus aureum produced by quinine ? 

tr f i i !C1 cases seem more prone to relapse — those that have been 
eE g C y quinine, or the atebrme cases ? 

as th b i 1 ^ ie ^ s the better results in severe pernicious malaria such 
mtrami * rermttent , the cerebral, the algid or the Cardiac types where 
10 'vu ai ' c 0r intraven ous therapy only can be applied ? 

-q r^ e e ect °f both drugs on the kidneys 

treatment ret eC ° n0miC aspect » as determined by observing which type of 
12 r l T nS patlents to their various duties more promptly 
uterus 1S1 eratlon of the effects of atebrme and quinine on the pregnant 
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The discussion of these 12 considerations is as follows 

1 Comparative Efficiency of Quinine and Atebnne , Relative to Their 
Actions on the Asexual Forms It is true that often the malarial parasites 
seem to leave the peripheral circulation when the patient is simply put to 
bed, given good food, rest, ample fluids to prevent dehydration, and alka- 
hmzation, even though no specific drugs are administered It is also true 
that parasites may be found on thick film examination on a given day and 
be absent on the next even though the patient has not received even the 
above described attention It is moreover true that change of climate, of 
altitude, exposure to cold, to roentgen-ray treatment, or any lowering of 
the individual’s normal resistance may induce deep seated parasites to enter 
the peripheral circulation Yet despite these considerations the best test 
for comparative efficiency seemed to he in making daily examinations of 
thick films m sub-groups of unselected cases while under treatment with 
these drugs Hence 20 cases were used m each sub-group, the results 
of which are shown on pages 359 and 360 

As regards the abbreviations in the above tabulation, E A , of course, 
stands for estivo-autumnal , Qtn, for quartan, and T for tertian, c stands 
foi crescents, EA signifies rings, and EA&c indicates the presence of rings 
and crescents The sign $, used as a plus sign, indicates the degree of in- 
fection, ($) meaning % plus or equivalent to occasional or extremely few 
Dis stands for discharge fiom hospital 

In almost every case at least three daily negatives were obtained before 
the case was discharged These may be considered to mean permanently 
negative In some of the cases longer series of negatives were required, 
chiefly because they were suffering from coexisting maladies and we wanted 
to be certain that such a sign as continued fever for example might not have 
been augmented m any way by the malaria In the atebnne sub-group, con- 
trary to our general plan, atebnne was continued without any lapse where 
ring forms still persisted on the fifth day It chanced that the atebnne 
series contained 12 E A , and 8 T , cases, while the quinine cases were repre- 
sented by 1 1 E A , 6 Qtn , and 3 T 

In concluding this, the first of the 12 features, we find that the blood 
films became permanently negative in an average of 4% days m the atebnne 
sub-group and m the quinine sub-group not until 5 % 0 days But considera- 
tion must be given to the fact that the atebnne series contained no quartan 
cases and that may make some difference Relapses and length of hos- 
pitalization will be considered under separate headings 

2 Do Both Drugs Act Equally Well with Plasmoclnn? In our experi- 
ence no incompatibility appears to exist between plasmoclnn and either 
quinine or atebnne, and each of the latter seem to act m perfect accord and 
therefore equally well with plasmoclnn 

3 Comparative Costs of the Drug We find that delivered to us in 
Santa Marta, with duty, cost of shipment and all, the cost of quinine per 
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tablet is 0 0120 pesos, Colombian curiency, atebnne 0 0425 pesos, plas- 
mochin compound 0 02 pesos, and ampules of the di-hydrochloride of quinine 
for intravenous oi mtramusculai use, each of which contains 7/6 giams oi 
1/2 gram, cost 0 OS pesos each The American dollar at the present ex- 
change is worth m Colombia approximately 1 75 pesos Our investigation 
shows that in the treatment of 100 cases, 1,590 tablets of atebnne were used 
The cost of these at 0 0425 pesos per tablet amounted to 67 575 pesos In 
treating the quinine cases, as we did, giving each patient also 24 tablets to 
take at home with the special tome tablets aftei his discharge, 7,160 tablets 
were used At 0 012 pesos per tablet the cost of treating the series of 100 
cases rose to 85 96 pesos In addition to the tablets of quinine, 14 ampoules 
of the di-hydrochloride were also used for the treatment 111 certain of the 
pernicious manifestations It chanced that in the atebnne series none of the 
cases required mtramusculai or intravenous therapy As our routine in- 
cluded the administration of one tablet of plasmochin compound every 
night, and as the quinine series required longer hospitalization, 549 plas- 
mochin compound tablets were used in the atebnne series against 736 in the 
quinine group 

4 Does Atebnne Appeal to Be Moie Touc to the Human Oiganism 
than Quinine ? No real objective signs of any toxicity were noted, and I 
do not believe that the yellowish pigmentation of the skin enters into this 
category Urine examinations before and after treatments will be dis- 
cussed under a separate heading None of the cases in either group mani- 
fested idiosyncrasies This was fortunate for when this phenomenon com- 
plicates quinine administration it can be not only extremely distressing but 
also quite alarming We have as yet seen no such untoward manifestation 
with atebnne 


Is Atebnne Moie Pleasant to Take Than Quinine ? Even though 
ate rine is bitter nearly all patients agree that it is more pleasant to take than 
is qinmne To children it can be given in required fractions of tablets 
" 11 ^ demine has always to be prescribed either m the form of the com- 
para ive y tasteless and far less soluble ethyl carbonate, which is expensive, 
th TT* ^ ^ IS £ ulsec ^ b Y syrup or other sweetened adjuvants For adults, 
e , j* e ™ ess q umme nee d cause scarcely any discomfoit since sugar 

coa e ta ets are found to be quite as soluble as the uncoated ones 
or j A/J ° a ^ ent s Senously Object to the Yellowish Pigmentation of the 
7* u Cl I s ®f ten Produced by Physiological Doses of Atebnne? The 
chippy f 1Ite sblnne d patients in our series did not object, 111 the others, 
y ~s and mestizos, it was scarcely noticeable 
Dxsaq ; c hi ^ as ti tc Disti ess Which Attend r Atebi me Ingestion M 01 c 
opinions % 6 t mn tllC ^ mnitus Aureum Produced by Quinine ? In this the 
phleemahr patients who ba d taken both drugs were equally divided, the more 
discomfort a ^ are ^y n °t objecting as much to the tinnitus as to the gastric 
toms were nraa tle J atter was m evidence In most cases no gastric symp- 
e I do believe that in field work and for blanket treat- 
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ments, the average patient would be more likely to take the course of 15 
atebrine tablets than a couise of quinine which would require at least double 
or triple that number of tablets 

8 Which Cases Aie Moie Pi one to Relapse — Those That Have Been 
Tieated by Quinine, oi the Atebnne Cases? In each series 5 cases were 
known to relapse or become re-infected In the atebrine series there were 
3 tertians and 2 estivo-autumnal cases which, when they were readmitted 
to the hospital, were found to have teitian parasites One of the tertian 
cases was readmitted twice, each time at several months intervals The 
quinine relapse group presented 3 estivo-autumnals and 2 tertians one of 
which, on returning, was found to have estivo-autumnal organisms Other 
cases might have relapsed and letuined for dispensary tieatment only We 
would have no record of these 

9 Which Ding Yields the Bettci Result in Seveie Pei melons Malaria 
Such as the Bihaiy Remittent, the Ceicbial, the Algid oi the Caidiac Types 
JVhei e Inti amusculai oi Inti avenous Tliei apy Only Can Be Applied? We 
have in oui possession ampules of atebnne for intramuscular and intraven- 
ous use It chanced that the atebrine series presented no pernicious case 
which required extra-oial administration of the specific, and we were de- 
termined, when we began this investigation, that we would not select cases 
h rankly, I have had such satisfactory results generally with the intramuscu- 
lar injections of quinine combined with adrenalin, or by giving quinine in- 
travenously, very slowly and cautiously, well diluted in saline (or preferably 
hypeitomc glucose solution), that had I had, for example, in my atebrine 
series a case either unconscious with cerebral malaria or with such persistent 
vomiting as to preclude oral administration of the drug, the sort of com- 
plication one finds m the biliary remittent type (incidentally the commonest 
and fortunately the least dangeious of the pernicious forms), I should un- 
hesitatingly have used this foim of quinine treatment first, to be followed, 
when possible, by atebnne by mouth And this is the type of treatment I 
now unhesitatingly advise until we learn more about the intravenous and 
intramuscular administration of atebrine 

10 Effect of Both Drugs on the Kidneys Traces, and even larger 
amounts of albumin, and hyaline and occasional granular or even epithelial 
casts are signs of the cloudy swelling of the kidneys which, along with all 
the other parenchymatous organs, are involved m any such febrile condition 
as malaria It is not sui prising then that our records show substantial im- 
provement m the urinary picture m the majority of specimens examined 
after the treatment had been completed This is illustrated m the follow- 
ing tabulation 

Atebnne Quinine 

Substantial improvement after treatment 49 51 

Condition about the same after treatment ' ' 

Condition worse after treatment - A. 

Urine picture normal both before and after treatments oo oo 

No second specimens obtained 1 
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Some of the cases, of couise, as herein before slated, suffered primarily 
from kidney conditions while in other instances icnal degeneration continued 
to progiess because of aggia\ation from the various contributory diseases 
mentioned m the foiegoing list of secondaiy ailments 

11 The Economic Aspect by Dcto mining Which Type of Cases Re- 
turn to Then J'anous Duties h'loic Piomptly I have stated before that 
the atebnne course of thewipy is genet all} definitely shorter than the 
quinine course Counting the hospital days from the temperature charts 
would not be absolutely correct because it was necessary frequently to re- 
tain patients for treatments of conditions other than malaria As accurate 


away as any to make an estimate fiom otu investigation would be to double 
the 1,590 atebnne tablets used in the suits because of these only 3 were used 
each day, and deteimme the ratio between that sum and the amount repre- 
sented b> the 7,160 quinine tablets fiom which 2,400 should be deducted m 
that this amount was given to the patients to take home with them Thus 
the ratio of the average atebnne hospitalization tune to the average hos- 
pitalization tune for quinine cases is as 3,180 is to 4,760, signifying that 
atebnne cases are kept m the hospital foi treatment only about two-thirds as 
long as the quinine cases 

12 Considciation of the Effects of Atebnne and Quinine on the Preg- 
nant Utems One ease, a young Ameiican primipara, w r as given a com- 
plete course of atebnne and plasmochm compound almost at the end of her 
confinement It produced absolutely no untoward effect, and influenced m 
no way 'whatsoever a quite normal deliver} at full term 

Despite the insistence of some of our colleagues that it is the malaria and 

not the quinine that so often untimely terminates utocia, we have always 

been very cautious in administering quinine to our pregnant cases, insisting 

upon their remaining m the hospital where they can be closely watched, and 

administering quinine in smaller and more frequent dosages, as for example, 

grains every 3 or 4 hours, totalling 20 to 25 grains per day It is certain 

t iat malarial cases must be tieated despite pregnancy and if quinine is really 

toxic in these cases, as we believe it is, it is hoped that atebrine will be 

iound to be definitely safer to administer in these conditions 

r M E Duran of our hospital staff believes that m his experience the 

quinine seems to reduce the fever more quickly than the atebnne “At 

east one day sooner” was the doctor’s assurance A perusal of my series 

0 Clarts seems to confirm this observation If this shall be proved to be 

eff Star j tia ^7 true ^ ien a last recommendation of this paper may be to the 

mnp^tl ia V lft T aI1, 9 mmne had be st be given for a day or two before begin- 

nnnnri ? u! day ateb nne treatment, including therein the plasmochm com- 
pound tablet every night 


reamlTs W trans P‘ red Slnce the completion of tins report, and our 

anflO ntTA at dUrm ? thls 10 of atet ™c senes of 100 cases, 


and 10 u lius time to or me ateDrme series of ; 

ie quinine series of 100 were re-admitted for malaria 


cases, 
Of the 
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10 atebrme cases, 6 were originally estivo-autumnal and of these 3 returned 
with estivo-autumnal and 3 with tertian malaria Three of these atebnne 
series were tertian of which 1 returned with tertian, 1 with estivo-autumnal, 
and 1 leturned twice with tertian and once with estivo-autumnal infections 
The remaining 1 of the 10 was quartan and our records show that he was 
readmitted with estivo-autumnal malaria Now of the 10 cases of the 
qumme series which returned during this time, 5 were originally estivo- 
autumnal, 4 were tertian and 1 was quartan Of the estivo-autumnal in- 
fections, 3 returned once with estivo-autumnal, 1 returned twice with estivo- 
autumnal, and one returned with tertian parasites Three of the 4 tertian 
cases returned with tertian parasites and 1 with estivo-autumnal infection 
The quartan case presented estivo-autumnal malaria on leturn 

In concluding, I want to thank Dr L M Brennan for all of his kind cooperation in 
making this investigation possible, Di Juan Davila for his able assistance in following up a 
number of the cases while taking over my service for a short penod, Sr A E Gil del Real 
and his laboratory staff for their excellent service, and cooperation, as well as the nurses 
who carried out the treatments faithfully and intelligently 



CORONARY ARTERY DISEASE AND ANGINA PEC- 
TORIS, THE PRESENT STATUS WITH A REVIEW 
OF SOME OF THE RECENT LITERATURE ' 


By I C Brill, MD, FACP, Poi tland, Oi egon 

In presenting a papei on this subject it seems advisable to begin with an 
explanation For although relatively few contributions weie made m the 
centuiy and a half which elapsed between the epochal work of William 
Heberden 1 m 1768 and that of James B Herrick 2> 3 m 1912 and 1918, a 
wealth of material on this theme has appealed m the world’s medical litera- 
ture of the last 20 years The usefulness of an additional paper on the 
general subject at this time might, therefore, properly be questioned At 
the risk of such criticism and with the realization that much of the material 
here discussed has already been presented in the collection of splendid articles 
recently published under the editorship of Robert L Levy, 4 the writer never- 
theless considers it worthwhile to make available m a single paper a sum- 
mary of the accumulated information upon a subject of such vital and in- 
creasing importance The attempt perhaps leceives further justification 
from the fact that m recent years the conviction has been growing that the 
incidence of coronary heart disease the woild over has been continually 
increasing, 0 and that physicians are among its most frequent victims T ’ 8 ’ 9 


Anatomical and Physiological Considerations 

Although it has been repeatedly demonstrated that anatomically the two 
coronary arteries communicate with each other and that either artery can be 
injected from the other, physiologically this anastomosis must be quite 
limited, since occlusion of a major coronary branch almost always results 
m an infarct with rapid necrosis of the cardiac tissue Furthermore, the 
coronary system is to a large extent isolated from the general circulation, 
and except for very slight and inadequate communications with the vasa 
vasorum of the mam vessel and with the circulation of the pericardium and 
of other mediastinal structures, no important connections exist with extra- 
cardiac vascular territories 

The venous system of the heart is more vanable m structure than 
the arterial Most of the cardiac veins open into the coronary sinus, 
which is situated m the posterior part of the coronary sulcus and ends 
in the right atrium A substantial but variable number of cardiac veins 
ram directly into the right atrium Recently considerable attention has 
been directed to the possible importance of the Thebesian veins m the nutri- 
tion of the heart under certain pathological conditions These veins (first 
escubedby Adam Christian Thebesius m 1708) are mmute channels which 

* Reccn ed for publication November 22, 1937 
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arise m the muscular wall of the heart and open directly into the cardiac 
chambers The majority open into the auricles, a few end m the ven- 
tricles More than 90 per cent of the exits are on the light side of the 
heart 10 It appears probable that these minute veins, normally a part of the 
drainage system, may under certain circumstances, when pressure relations 
are reversed, assume an irrigating function 11 Such reversal of pressure 
gradients can occur when a large branch of a coronary artery is occluded 10 
The formation of an infarct may thus be pi evented by a reversal of flow m 
the Thebesian channels However, since only an insignificant number of 
these channels open into the left ventricle, little practical benefit to this 
chamber can be derived from that source “ It is no doubt this peculiar 
circumstance that makes infarction of the auricles and of the right ven- 
tricle so rare and infaiction of the left ventricle under like circumstances 
so common ” 10 

The coronary circulatory system is m large part enclosed by the con- 
stantly active muscle walls of the heart Due to this cucumstance, the 
coronary vessels are subjected to constant passive variation in their caliber 
This variation in caliber and the aortic pressure constitute the majoi factors 
in the determination of the blood flow in the coronary vessels 10 During 
systole the resistance within the coronaiy system is obviously greatly in- 
creased Howevei, as has been shown by Wiggeis and his associates, 1 ' 
even during the phase of maximum systolic contraction, “ the intramural 
pressure nevei equals the aortic pressuie”, and consequently “intramural 
compression is not ordinarily sufficient to anest coionaiy flow, but merely 
tends to retard it ” It follows fiom the foregoing that although the coro- 
nary flow during systole is not completely ariested, the diastolic flow nor- 
mally exceeds the systolic because the resistance is less and because the 
diastolic phase is normally longer than the systolic 

Coronary Artery Disease and Myocardial iNsurnciENCY 

It has been pointed out that impairment of the coronary circulation is 
more apt to affect the left ventricle than the right Although sooner oi 
later weakness of both ventricles supeivenes, it not infrequently happens 
that symptoms of left ventricular failure are the fiist and for some time 
remain the dominant manifestations of coronary aitery disease Briefly, 
such signs and symptoms are of two categories (a) those due to congestion 
of the pulmonary circulation and ( b ) those due directly to muscle impair- 
ment Symptoms due to pulmonaiy congestion are (1) dyspnea (without 
peripheral edema), (2) paroxysmal (often nocturnal) dyspnea, (3) in- 
creased pulmonary vascular markings (roentgenograplucal), (4) increased 
pulmonary second sound, and (5) diminished vital capacity The signs 
due more directly to muscle wall impairment are (1) protodiastolic gal- 
lop rhythm and (2) pulsus alternans Of the causes which produce left 
ventricular failure the most important are (1) hypertension, (2) aortic 
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disease, and (3) coronary artery disease 13 If hypertension and aortic valve 
defects can be excluded, the development of myocardial insufficiency in 
which weakness of the left ventricle is the dominant factor, strongly sug- 
gests coronary artery disease 

Coronary Artery Disease and Angina Pectoris 

With the general recognition that coronary insufficiency is the most im- 
portant cause of angina pectoris, there has been a growing tendency to re- 
gard coronary disease and the anginal syndiome as essentially the same con- 
dition This view is not altogether justified Although coronary sclerosis 
is found in the vast majority of patients exhibiting the anginal syndrome, 
there is a substantial number of cases, variously estimated as between 10 and 
50 per cent (the former figure is probably more nearly correct), m which 
the syndrome is due to causes other than disease of the coronary arteries 
It is also quite generally known that many patients (probably close to 50 
per cent) with extensive coronary artery disease nevei suffer anginal pain 
Coronary artery disease is a pathological entity, but its clinical manifesta- 
tions are varied Although it is often attended by characteristic symptoms, 
m some instances such symptoms may be entirely absent or they may be so 
obscure that the condition remains unrecognized throughout life On the 
other hand, angina pectoris is essentially a clinical syndrome and its diag- 
nosis is based wholly upon the history Its pathological background varies 
from complete absence of anatomical changes to the presence of extensive 
alterations involving the coronary arteries, the heart, its valves, the aorta, 
the blood, or blood-forming organs 

Angina Pectoris Etiological and Pathological Types 

The essential pathological physiology underlying the anginal syndrome 
is believed to be an anoxemia of the myocardium This may be brought 
about in the following manner (a) by an obstruction of the blood channels 
(coronary artery disease), (b) by a deficiency in the quantity or quality of 
the blood (severe anemia, especially pernicious anemia), and (c) by an 
impairment of the mechanism, or pressure gradients, by means of which the 
blood is propelled into and through the coronary arteries As pointed out 
above, the two most important factors which determine coronary flow are 
aortic pressure and the variation m intramural resistance resulting from 
phasic activity of the cardiac muscle Hence, anything which interferes 
wit i adequate systolic and more especially with adequate diastolic pressure 
oi with the length of diastole, will interfere with efficient coronary flow and 
produce an anoxemia In this category are included aortic valvular disease 
(.regurgitation or stenosis), and less commonly mitral stenosis, tachycardia, 
J + the P aroxysmal type, and hyperthyroidism Toxic and func- 
states have been regarded as possible factors producing coronary 
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spasm and myocardial anoxemia, but their importance is not universally 
acknowledged by physiologists 10 The effect of tobacco, alcohol and other 
drugs and chemicals also remains disputed From a clinical investigation 
in which the past habits in the use of tobacco and alcohol of 750 consecutive 
patients with angina weie compared with similar habits of 750 patients with- 
out angina, White and Sharber 14 arrive at the conclusion that these two 
agents are without significant effect upon the genesis of angina pectoris 
The role of extracardiac factors should be mentioned for the sake of com- 
pleteness, but their importance m the causation of angina pectoris is rela- 
tively insignificant I refer to aortitis 15 (without coronary involvement), 
and to diseases of the esophagus and stomach 10 

Symptoms or Angina Pectoris 

The characteristic symptom of angina pectoris is the sudden onset of a 
severe choking or throttling pain which usually originates in the upper or 
middle sternum, and often ladiates to the left arm and hand, sometimes to 
other parts of the chest, and less frequently to the neck, back, and right 
arm The pain is agonizing in character and is usually provoked by physi- 
cal exertion, emotional excitement or by exposure to cold Less frequently 
an attack may occur while the patient is at rest or may even arouse him from 
sleep There is usually no apparent disturbance m the heart action The 
pulse as a rule remains unchanged, although the blood pressure may rise 
slightly After a few minutes, especially if nitroglycerine or amyl nitrite 
is administered, the attack subsides Rarely does an acute attack last longer 
than 15 or 20 minutes, although some slight discomfort may continue for a 
half hour or longer 


Diagnosis or Angina Pectoris 

The diagnosis of angina pectoris is dependent wholly upon the history 
Although in many instances some cardiovascular disorders may be found, 
such changes are not characteristic, and m about one-fifth of the cases no 
abnormalities are observed upon physical, roentgenographic, or electro- 
cardiographic examinations 5 ’ 17 The diagnostic triad which is usually nec- 
essary or sufficient to establish the diagnosis of angina pectoris is (1) the 
location and character of pain, (2) the presence of a provocative factor 
(exertion, emotional excitement, or exposure to cold), and (3) the brief 
and paroxysmal nature of the attack But although the presence of the 
“ anginal syndrome ” is established wholly from the history, it is necessary 
in every instance to determine if possible the underlying pathology by 
routine diagnostic procedures including electrocardiographic and roentgen- 
ray examinations 

The differential diagnosis usually presents little difficulty Conditions 
which sometimes have to be considered in such a differential diagnosis are 
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neurocirculatory asthenia, pericarditis, herpes zoster, tabes dorsalis, media- 
stinal or bronchial tumor, diaphragmatic hernias, and diseases of the bones, 
joints, muscles, and bursae of the upper chest 

Prognosis of Angina Pectoris 

The prognosis of angina pectoris depends to a considerable extent upon 
the underlying pathology As a rule the prognosis is more giave in the 
presence of serious anatomical changes and more favorable if cardiovascu- 
lar abnormalities cannot be demonstrated However, in many instances the 
patient is able to cairy on with occasional attacks over a period of many 
years even in the presence of obvious organic disease, while m other in- 
stances death may occur during an attack, although no serious anatomical 
changes can be demonstrated even at necropsy It follows that the prog- 
nosis of angina pectoris is very uncertain , for although the outlook is gen- 
erally grave, a patient may live with occasional attacks for an indefinite 
period of time, and m some instances the attacks gradually dimmish m 
frequency or even cease altogether 


Coronary Artery Disease Etiological and Pathological Types 


The etiology of coronary artery disease, like that of generalized arterio- 
sclerosis, is essentially obscure In the majority of cases the lesion is of the 
senile atherosclerotic type with no distinct etiological background It may 
occur at any age, but it is most often observed in persons past middle life 
The influence of heredity is generally recognized The “ constitu- 
tional ” factor is especially stressed by Levine 18 ' 10 The “ well set, stocky, 
strong man ” with “ rounded forearms ” appears to be the type most apt to 
develop coronary sclerosis and angina pectoris 

fl he sex incidence also appears significant In women coronary disease 
seldom occurs except in the presence of hypertension or diabetes 20 , but 
despite the slightly higher frequency of hypertension in women, the in- 
cidence of coronary disease among them is only about one-fourth that among 
men > > 20 This latter circumstance to some extent impairs the sig- 
nificance of hypertension as a cause of coronary disease which would be 
suggested by the relatively frequent association of these two conditions m 
both sexes 


In a small number of cases, more specific etiological factors may be ap- 
parent Thus coronary disease may be caused or accelerated by the presence 
of diabetes or gout, also special types of lesions involving the coronary 
arteries are sometimes encountered in Buerger’s disease and m syphilis 
ie atter m rare instances may produce a diffuse arteritis affecting the 
a Z ger or tlle smaIler coronary branches 21 ’ 22 The usual syphilitic lesion 
a ec s the coronary arteries m a limited area at their ostia, generally as an 
°l 3 the same process involving the ascending portion of the aorta 
aim - noted that the process is more apt to affect those arteries whose 
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orifices are “ situated either at the upper limit of the sinuses of Valsalva or 
above this level, where the syphilitic process in the aorta usually ceases 
The orifices of those arteries arising normally are seldom involved ” 

In recent years the role of disturbed cholesterol metabolism in the etiol- 
ogy of atherosclerosis has received much attention 2i ' 25 ’ 20 ’- 27 ’ 28 The ability 
to' produce the lesion in rabbits by means of cholesterol feeding appears to 
have been demonstrated beyond question Hypercholesterolemia, invariably 
present in the experimental lesion, is also frequently observed m clinical 
atherosclerosis However, as pointed out by Anitschkow, 23 Menne, 28 and 
others, 27 human atherosclerosis appears to be the result of combined etiology 
(“combination theory” of Anitschkow) including, in addition to the dis- 
turbed cholesterol metabolism, such important predisposing factors as me- 
chanical strain, disordered endocrine function, infection, and toxemia 
Hence, in the light of present knowledge, it appears that hypercholestero- 
lemia arising from ovei dosage or from other causes, although of probable 
importance in conjunction with the aforenamed predisposing factors, cannot 
be regarded as of exclusive etiological significance 

Coronary Artery Disease Clinical Types 

The variation in the clinical manifestations of coronary aitery disease is 
dependent upon three factors (1) the degree of coronary narrowing, (2) 
the rapidity with which narrowing or obstruction develops, and (3) the 
sensitivity of the patient, or the variance of the pam threshold The first 
two factors are self-evident The third is assumed as an explanation for 
the variation m the degrees of pam which attends sudden coronary occlu- 
sion in different individuals, and for the fact that m lare instances no pam 
at all is experienced The clinical types thus recognized are 

(A) Cases of coronary sclerosis with gradual narrowing and slowly 
developing myofibrosis, presenting the following clinical manifestations 
(1) paroxysmal attacks of angina pectoris, (2) varying degrees of myo- 
cardial insufficiency more especially of the left ventricular type, and (3) 
varying degrees of heart block, ectopic beats, and less frequently, other dis- 
turbances in rhythm All of these manifestations singly or combined may 
be observed in any individual case, or no symptoms may be present, and 
the condition is found at necropsy when death results from some other 
cause 

( B ) Cases of more or less sudden complete occlusion of an important 
coronary branch, resulting in myocardial infarction and one or more of the 
following clinical manifestations (1) sudden death, (2) sudden onset of 
severe anginal pam which persists for a period of hours or days (status 
anginosus) with collapse, nausea and vomiting, fever, leukocytosis, in- 
creased sedimentation rate, embolic phenomena, pericardial friction rub, and 
myocardial insufficiency in which weakness of the left ventricle predonu- 
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nates, (3) sudden attack of acute dyspnea (caidiac “ asthma ”) with no pain 
but with gradual development of myocardial insufficiency m which at the 
onset weakness of the left ventricle is apt to predominate, and (4) a some- 
what unusual type of “ occult ” coronary occlusion 

In the latter no clinical disturbance occui s at the time of the occlusion, 
and the patient, unaware that anything serious has happened, continues about 
his business In rare instances the infarct heals without ever producing 
clinical symptoms and remains undiscovered, or is found at necropsy aftei 
death from some other unrelated cause More often, after a period of time, 
there develop gradually increasing dyspnea and othei signs of myocardial 
insufficiency with left ventricular weakness predominating m the earhei 
stages | 

This type of myocardial insufficiency merits special emphasis as its true 
nature is often overlooked It is exemplified by the following obseivation 
A 46 year old salesman with a negative past history and with an available 
record which definitely excluded syphilis, rheumatic fever and hypertension, 
more or less suddenly developed dyspnea on moderate exertion He was 
nevertheless able to continue his usual occupation for about three months 
when one night some two weeks before death, he awoke with a severe attack 
of “ asthma ” Following this episode he was forced to remain m bed be- 
cause of marked weakness, continuous shortness of breath, and frequent 
seizures of intense dyspnea On several occasions during this illness the 
systolic blood pressure was found to be between 90 and 110 There was no 
cardiac pain, and no evidence of valvular disease was noted by the family 
physician Only slight edema of the legs appeared a day or two before 
death The writer was summoned for the first time one midnight during 
the final attack of paroxysmal dyspnea The patient died before an ex- 
amination could be made However, the history as related above suggested 
the diagnosis of " painless ” coronary occlusion with myocardial infarction 
and myocardial insufficiency primarily of the left ventricular type 

At autopsy there were found ( 1 ) an “ old ” recanahzed thrombus of 
the circumflex branch of the left coronary artery with an “ old ” healed 
infarct of the posterior wall of the left ventricle, and (2) a “recent” 
thrombus of the anterior interventricular branch of the left coronary with 
extensive anemic infarction of the myocardium of the left ventricle and the 
interventricular septum with mural thrombosis, and acute hemorrhagic and 
fibrous pericarditis 

It is evident that the “ old ” occlusion of the circumflex branch was 
lesponsible for the eaily relatively mild symptoms, and that the “ recent” oc- 
c usion of the anterior descending ramus coincided with the onset of the 
severe paroxysms of dyspnea which terminated in death ten days later No 
pam was associated with either of the two attacks of coionary thrombosis 
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Diagnosis or Coronary Artery Disease 

From the foregoing account of the clinical manifestations of coronary 
artery disease it is evident that its diagnosis is suggested by ( 1 ) the occur- 
rence of anginal attacks in the absence of serious valvular disease, severe 
anemia, or any of the other causes of angina pectoris described above, (2) 
the development of myocardial insufficiency especially of the left ventricular 
type, m the absence of hypertension, valvular disease, or any other discov- 
erable cause, and (3) the occurrence of a clinically recognizable attack of 
acute coronary thrombosis The diagnosis may be further confirmed by the 
presence of suggestive oi characteristic electrocardiographic changes 


Diagnosis of Acute Coronary Occlusion 

A typical attack of acute coronary thrombosis is usually readily recog- 
nized by the character of the pam and the associated phenomena tabulated 
below The pam of acute occlusion, although similar to the pam of angina 
pectoris, differs from the latter m that it is more prolonged, is apt to be more 
severe, is not usually related to an antecedent provocative factor, such as 
exertion, emotion, etc (in about 40 per cent of the cases coronary throm- 
bosis occurs during sleep 2fl ), and is not relieved by nitrites 

The differential diagnosis of angina pectoris and acute coronary occlu- 
sion is indicated m the following table 


1 

Character of pam 

Angina Pectoris 

Same 

Acute Coronarj Occlusion 

Same 

2 

Location of pain 

Upper and middle 

Lower part of sternum 

3 

Provocative factor 

portion of sternum 
Usually present 

Usually absent 

4 

Behavior 

Immobile 

Restless 

5 

Duration of pain 

Minutes 

Hours or da vs 

6 

Effect of nitrites 

Relief 

No relief, may be harmful 

7 

Nausea and vomiting 

Absent 

Usually present 

8 

Dyspnea 

Usually absent 

Usually present 

9 

Collapse 

Usually absent 

Usually present 

10 

Acceleration of pulse rate 

Usually absent 

Usually present 

11 

Blood pressure 

Usually slight rise 

Usually falls, sometimes 
initial rise followed by 
fall 

Present 

12 

Fever and leukocytosis 

Absent 

13 

Sedimentation rate 

Normal 

Increased 

14 

Electrocardiographic changes 

May be absent 

Usually present and char- 

15 

Pulmonary edema 

Absent 

acteristic 

May be present 

16 

Pericardtal friction rub 

Absent 

May be present 

17 

Embolic phenomena 

Absent 

May be present 


Coronary Artery Disease Electrocardiographic Changes 

In acute coronary occlusion the electrocardiographic changes are almost 
always sufficiently characteristic to be practically diagnostic, both as to the 
presence of the lesion and as to its location This is especially true if serial 
tracings are available Anterior infarction, usually located at the apex of 
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the left ventricle, is due to thrombosis in the left coronary arteiy In the 
electi ocardiogram it is indicated by (I) a shift of the RS-T segment 
upward m Lead I and downward m Lead III, (2) inveision of the T-wave 
m Lead I, and mci eased height of the T-wave in Lead III There is usually 
a diminution of the amplitude of the QRS in Lead I, and sometimes also in 
Leads II and III A well-marked Q-wave sometimes appears m Lead I, 
and a large S-wave not present before may appear m Lead III 

Posterior infarction is usually located at the base of the left ventncle 
posteriorly and often involves the adjacent part of the mterventriculai sep- 
tum It is due to a thrombosis in the right coronary artery and is indicated 
in the electrocardiogram by changes essentially the reverse of those produced 
by an anterior infarct (1) a shift m the RS-T segment upward m Lead 
III and downward m Lead I, (2) the T-wave is inverted m Lead III and 
remains upright in Lead I A wide and deep Q-wave appears m Lead III 
and usually also in Lead II 

In either type of infarction m die couise of time the RS— T segment tends 
to return to the isoelectric level and at the same time the inverted T-wave 
tends to increase in depth and width “ Just before the disappearance of 
the shift the RS-T segment may present an upward convexity followed by a 
more or less sharply inverted T-wave It is essentially a diphasic T-wave 
directed first upwardly, then downwardly ” 30 This is the so-called coronary 
T-wave of Pardee 31 " In Leads I oi II it is almost pathognomonic of 
coronary occlusion In Lead III, unless accompanied by changes in other 
leads, it is not so significant ” 30 

In the chest lead (IV) with the exploung electrode over the apex of the 
heart, an anterior infarct causes a disappearance of the Q-wave (normally 
deep and wide) and an upright or a diphasic T-wave (normally more or less 
sharply inverted) ¥ “Because of the distance of the postenor surface of 
the heart from the chest wall, posterior infarcts are not readily revealed by 
this means ” 30 


Coronary sclerosis without thrombosis is apt to produce irregular electro- 
cardiographic changes involving any or all of the waves and complexes de- 
pending on the extent of cardiac muscle damage which resulted from the 
arterial disease Such changes, however, are not characteristic or diag- 
nostic, since myocardial damage from any other cause may produce similar 
alterations Sometimes an entirely normal tracing is obtained in the pres- 
ence of extensively diseased coronary arteries Normal electi ocardiograms 
have been obtained in some instances a few days and a few hours before 
the occurrence of an acute occlusion Sometimes even after the occlusion, 


!lr ,„ n .? "“*** PJP er was submitted for publication, the method for taking chest leads has 
anrl (u, S r at , the recommendation of the committees of the American Heart Association 
tnitv ? 0CICt I ° { Great Britain and Ireland, with the result that relative posi- 

method irL™? n eCtr ° de causes an upright deflection The tracing obtained by the new 
leads Tr Am u J a mirror image of the old Lead IV (Standardization of precordial 

m=ny r I 4"tS,»Sr : <i, ®? , ) e "' ' 5, “ dard “ l “’ ot Supptc 
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a tracing is obtained which presents little or no deviation from the normal, 
although seveial hours later typical electrocardiographic changes develop 

Preliminary of Premonitory Pain in Coronary Thrombosis 

Recently attention has been called to the occurrence of substernal or 
epigastric pam preceding by hours or days the onset of acute coronary 
occlusion This differs from the typical anginal pain, from which the 
patient may or may not have suffered in the past, in that it is usually milder, 
is not related to effort, is more prolonged, and does not significantly respond 
to nitrites It is also distinguishable from the pam of actual occlusion in 
that it is not accompanied by any of the objective findings usually present 
m the latter such as fever, leukocytosis, accelerated sedimentation rate, or 
characteristic electrocardiographic changes 

Fed 32 noted such preliminary pam m 15 cases of acute coronary occlu- 
sion Sampson and Eliaser 33 reported this symptom in 29 cases These 
figures represent about half the total number of cases of coronary throm- 
bosis studied by those authors over a given period 

It is often the experience of the student confronted with a newly-de- 
scnbed sign oi symptom to find, upon a search of the literature, similar 
observations already recoided Sampson and Eliaser quote Herrick, 2 who 
as early as 1912 mentions in one of his case histories a premonitory attack 
of pam of unusual nature arising three days prior to the occlusion They 
also note that Conner and Holt 34 and Parkinson and Bedford 35 “ describe 
the occurrence of transitoiy pains in the chest of a nature different from 
previous anginal attacks ” Levme 18 in his recent book states that “ on close 
questioning many (patients) will confess that during the preceding day or 
two they had not felt quite well, and may have had more or less milder dis- 
comfort in the chest ” And earlier (1929) in his monograph on coronary 
thrombosis Levme 19 records two case histories with premonitory pam In 
one (case 39) the “ patient who was always strong, vigorous and active ” 
stated that “ on the day before the severe attack there were a few pre- 
monitory anginal spells ” In the other (case 120) “ the interesting features 
were the premonitory symptoms for several days when the attacks that 
previously lasted a few minutes began to last a few hours” Willius 30 
reported a patient with coronary sclerosis and anginal attacks of five years’ 
duration who, on the day preceding a typical attack of coronary thrombosis 
had suffered “ an oppressive retrosternal recurrent pam which was relieved 
by acetylsahcyhc acid ” This pam occurred while the patient was motoring 
and was apparently different from his accustomed anginal attacks There 
were also “ no abnormal findings revealed by examination including electro- 
cardiographic study ” It was Willius’ opinion that “ the mild recurrent 
retrosternal pam which occurred the day before the attack of complete 
coronary obstruction represented the period when the thrombus was form- 
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mg These symptoms are probably dependent on the late at which the 
artery becomes occluded ” 

The significance of this pain is not altogethei established Both WiUius 
and Fell suggest that a gradually forming thiombus in a stenosed coronary 
artery appears to be the most probable cause of the premomtoiy pam If 
this explanation is correct the development of such pam assumes impoitant 
diagnostic and prognostic significance Sampson and Eliasei 33 discuss the 
possible importance of enforcing bed rest immediately upon the appearance 
of premonitory pain, but they are unable to reach any conclusion as to the 
value of such enforced rest m the prevention of the final occlusion 


The Pericardial Friction Rub 

The development of an audible pei icardial f 1 iction 1 ub is dependent upon 
(1) the location of the infarct m relation to the anterior chest wall and (2) 
the extension of the infarct outward so as to involve the pencai dium Al- 
though anterior infarction is admittedly more frequent than postenor, the 
preponderance of the anterior lesion is probably not so great as was formerly 
believed In 46 autopsied cases Levine 10 found the lesion within the dis- 
tribution of the anterior descending branch of the left coronary' m 39 in- 
stances, or in about 85 per cent However, m a large series of cases 
Willius 37 found anterior and posterior infarction in the relation of 56 3 
per cent and 43 6 per cent respectively, and Master, Jaffe and Dack 58 in a 
clinical study of 243 patients found anterior and posterior lesions with equal 
frequency It is clear, therefore, that in a large number of cases the infarct 
is located posteriorly and the involvement of the pericardium m this location 
is less likely to produce an audible friction rub Furthermore, as was 
pointed out by Bedfoid 30 a myocardial mfarct quite often extends inward 
and involves the endocardium, but, due to the relatively more abundant 
(extiacardiac) collateral circulation of the epicardial surface, the infarct 
less frequently extends outward far enough to involve the pericardium It 
follows that the pericardial friction rub, although a valuable diagnostic sign 
and one which should always be sought for closely, is not so common as 
might be inferred from the frequent reference to it m the literature 
evine 10 in his series of cases referred to above, notwithstanding the great 
pre ommance of anterior lesions, noted friction rubs in only 13 8 per cent 

ien present it is usually heard best at or near the apex, and generally first 
appears in from one to several days after the onset of the attack 


Embolic Manifestations 

1 - „lrr quenc , e ° f the frec l uenc y with Which the ventricular endocardium 
review If m ? arctl0 *’ muraI thrombosis is veiy common In a recent 
infarct - * he subject Blumer 40 estimates that mural thrombosis over the 
mfarcted area occurs m about 50 per cent of the cases In the 45 autopsied 
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cases of Levine’s series 19 mural thrombi were found in 36 (80 per cent) 
Wolff and White, 41 reporting on 23 autopsied cases, state that “ mural 
thrombosis almost always occurs over the mfarcted area ” However, 
embolic lesions recognizable clinically or pathologically are much less fre- 
quent In the total of 145 cases reported by Levine embolic phenomena were 
observed (clinically or pathologically) m only 22 (15 per cent) It is 
apparent that fortunately in many instances mural thrombi organize without 
producing clinically important embolic accidents When they so organize, 
they often serve to strengthen a weakened, thinned-out ventricular scar 
Since the left ventricle is more often the seat of infarction than the right, 
mural thiombosis occurs more frequently m the left ventricle, and emboli 
are more common in the systemic than m the pulmonary circulation How- 
ever, due to the relatively frequent involvement of the interventricular 
septum, thrombi within the right ventricle are not rare, and when present 
serve as a source of pulmonary embolism Occasionally pulmonary infarc- 
tion may also result from a paradoxical embolus in the presence of a patent 
foramen ovale, oi it may arise from thrombi formed in the right auricular 
appendage as a result of auricular distention or auricular fibrillation * In a 
series of 81 autopsied cases collected from the literature (including 35 of 
his own) Blumer 40 found the site of embolism to be distributed as follows 
lungs 35, brain 23, kidney 6, spleen 2, extremity 8, periphery 6, and aorta 
one Thus m this series the proportion of systemic to pulmonary embolism 
was 46 to 35 


Fever and Leukocytosis 

Fever and leukocytosis occur in nearly all cases of acute coronary occlu- 
sion They usually develop within 12 hours after the accident and gradually 
disappear in several days , sometimes they may persist for two weeks or 
longer In exceptional cases fever and leukocytosis may never develop, or 
either may develop without the other 

Sedimentation Rate 

The erythrocyte sedimentation rate begins to rise after 24 to 48 hours 
and continues to increase for several days It remains elevated for two to 
four weeks or longer, and with the healing of the infarct it gradually falls to 
noimal In 29 cases studied by Shookhoff, Douglas, and Rabmowitz 42 the 
sedimentation rate was abnormally lapid in all In two of these cases the 
temperature and leukocytosis remained normal throughout the illness 

The sedimentation rate is probably the most reliable index of the ac- 
tivity within the mfarcted area including the mural thrombus It is of both 

* In some instances of coronary occlusion pulmonary embolization results from 
thrombi originating in the systemic veins due to slowing of the general circulation I have 
also observed recently an instance of acute coronary occlusion m which on the eighth day after 
the onset of attack, while the patient appeared to be doing well, death occurred suddenly 
from massive pulmonary infarction which resulted not from an embolus but from a throm- 
bosis of the pulmonary artery 
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diagnostic and prognostic importance In the piesence of cardiac pam the 
failure of the sedimentation rate to use aftei seveial days is evidence against 
the occurrence of infarction In known coionary thiombosis a constantly 
increasing sedimentation rate is an unfavorable prognostic sign, while a 
gradual decrease is of favoiable import 43 The maintenance of a high sedi- 
mentation rate is an indication for continued bed rest 

Disturbances in the Cardiac Mechanism in Coronary Thrombosis 

Cardiac irregularities are common These include premature beats 
(auricular and ventricular), auricular fibrillation and (less commonly) 
flutter, heart block (varying degrees), and paioxysmal tachycardia (auricu- 
lar and ventricular) These irregularities m rhythm aie usually transient 
and as a rule require no special treatment The pulse rate is usually rapid, 
although occasionally the rate may be slow even in the absence of heait 
block Gallop rhythm is common and occasionally pulsus alternans is pres- 
ent The last two disturbances aie probably the direct result of weakness 
of the left ventricle 


Cerebral Manifestations in Coronary Thrombosis 

Occasionally an attack of coionary thrombosis is usheied in with cerebral 
symptoms, including convulsions, coma, restlessness, and confusion They 
may also develop at any time during the couise of the illness Cerebral 
anoxemia from heart block or myocardial insufficiency, cerebral emboli, and 
extreme collapse , 19 ’ 44 have been suggested as possible causes of these mani- 
festations 


Pitfalls in Diagnosis 

Despite the general appreciation of the various manifestations of coro- 
nary thrombosis, there are many clinical conditions with which acute 
coronary occlusion is not infrequently confused and which need to be borne 
in mind in a consideration of the differential diagnosis Among the more 
important are the following paroxysmal tachycardia, cardiac neurosis, 
neurocirculatory asthenia, pericarditis, syphilitic aortitis, rupture of aortic 
valve, dissecting aneurysm, rupture of aorta (into pericardial sac), pleurisy, 
pneumonia, massive collapse, acute pneumothorax, spontaneous interstitial 
emphysema of lungs, pulmonary embolism, herpes zoster, arthritis of costo- 
chondral articulations, arthritis of shoulder joint, spondylitis of cervical and 
upper dorsal spme, tabes with gastric crises, and acute abdominal conditions 
me udmg perforating peptic ulcer, acute gastritis, acute pancreatitis, gall- 
stones and diaphragmatic hernia 45 ’ 46 

Although m most cases the foregoing conditions can be readily dis- 
tinguished from acute coronary occlusion, there are instances m which a 
i erential diagnosis is extremely difficult, and several days’ observation 
may be required for its establishment 
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Coronary Thrombosis, Glycosuria, and Diabetes 

It has been pointed out that coronary disease is common in diabetes 
However, it should be emphasized that transient glycosuria is not infre- 
quently observed during the course of acute coionary occlusion and the 
diagnosis of diabetes must not be made without additional evidence 40 

Prognosis of Coronary Thrombosis 

It is now geneially appi eciated that a more cheerful attitude regarding 
the prognosis of coronaiy thrombosis is justified 37 ’ 38 Under favorable 
cncumstances, when the condition is promptly recognized, the average im- 
mediate mortality (within the first six weeks) is probably not over 20 to 25 
pei cent Recovery with lesumption of normal activity for a period of 
yeai s is not infrequent White 47 recently reported an instance of survival 
foi 25 years although four attacks of myocardial infarction occurred be- 
tween the ages of 48 and 63 years The patient finally died of congestive 
failure at the age of seventy-three In general a favorable prognosis is 
indicated by (1) the relative youthfulness of the patient, (2) the absence 
of a history of previous attacks, and (3) typical and characteristic electro- 
cardiographic changes Atypical electrocardiographic changes might result 
from multiple infarctions or from antecedent myocardial damage and there- 
fore indicate an unfavorable prognosis Very low amplitude of the com- 
plexes m all the leads is an unfavorable sign Marked myocardial insuf- 
ficiency with evidence of failure of both ventricles is a grave prognostic 
omen The prevailing impression that a posterior infarction carries a more 
favorable prognosis than an anterior lesion is called into question by some 
recently published statistics S8 ’ 48 It seems probable that the difference, if 
any, is very slight 

Treatment 

Except in cases of syphilitic origin, the treatment of coronary disease is 
largely symptomatic The therapeutic indications are thus dependent upon 
the prevailing manifestations, of which the most important are (1) angina 
pectoris, (2) acute coronary thrombosis, and (3) myocardial insufficiency 

Treatment of Angina Pectoris It is generally agreed that the acute 
attack of anginal pain is most readily relieved by the prompt removal 
of the provocative factor (cessation of physical effort, etc ) and by the 
use of nitrites Nitroglycerine in small doses (/4so to Viso gram) is gen- 
erally preferred When chewed and swallowed, its action begins within 
one or two minutes and continues for a half hour or longer If necessary 
this dose may be repeated at intervals of 15 to 30 minutes for several hours 
To assure success the preparation must be fresh and quickly soluble A 
supply from a recently opened container should be procured at least every 
two months When nitrites are not available, or sometimes m addition to 
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nitrites, alcohol may prove useful 40 It may be administered m the form of 
whiskey or brandy in doses of one to two ounces 

During the intervals between attacks the patient’s mode of life is so 
regulated as to avoid undue physical and emotional strain At the onset 
of the illness it is often helpful to institute bed lest for a week or 10 days 
However, after an initial lest period, m ordei to maintain the patient’s 
morale, it is important to encourage the continuation of the accustomed 
occupation provided that occupation does not involve undue physical or 
emotional strain Overeating should be strictly avoided at all times and 
if the patient is well nourished a slight loss of weight is often beneficial 
The presence of abnormalities such as obesity, hypertension, and focal 
infection calls for appropriate measures Likewise special therapy is re- 
quired in the presence of moie specific etiological factois such as syphilis, 
diabetes, pernicious anemia, patoxysmal tachycardia, aortic valvular disease, 
and hyperthyroidism Syphilis and diabetes should be treated with par- 
ticular care In the latter insulin is employed very cautiously, as it is im- 
portant to avoid sudden wide fluctuations in blood sugar levels In the 
formei the bismuth preparations and iodides are prefeiable to the arsenicals, 
at least for the first three or four months of treatment 

Of the various drugs employed during the intervals between attacks 
some are of established benefit, others appear to be of questionable value 
Nitroglycerine in small doses (%oo to )4oo gram) taken four or five minutes 
before some necessary effort may serve to prevent an attack In severe 
cases where attacks occur at frequent intervals upon slight exertion or even 
at rest, nitroglycerine (%oo gram) taken at hourly intervals throughout the 
day may prove useful 50 Erytlirol tetiamtiate , because of its slower and 
more prolonged action, is preferable to nitroglycerine for the purpose of 
preventing nocturnal attacks It is given at bedtime m doses of % to Yz 
gram 

Although a difference of opinion exists concerning the efficacy of the 
xanthine derivatives m coronary disease and angina pectoris, 50 ’ 51 ’ 52 ’ 53 the 
weight of clinical evidence distinctly favors their continued employment 
In a recent study of the comparative value of the various preparations 
Brown and Riseman 53 found theobromine with sodium acetate (7% grams 
three times daily) and theophylline with sodium acetate (2)4 grains 
three times daily) the most effective Theophylline, ammophylhne, and 
theobromine calcium salicylate (theocalcme) were found to be relatively 
less effective Occasionally, however, theobromine calcium salicylate proves 
effective when the patient fails to respond to any of the other preparations 

necessary the administration of a suitable xanthine preparation may be 
continued with or without brief interruptions over long periods of time 
Untoward effects are very rarely observed 

t Recently Riseman and Brown 50 found quinidme sulfate “ of distinct 
va ue for patients who have cardiac pam while at rest or when in bed ” 
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This drug (m doses of 5 or 6 grains thiee times daily) is recommended for 
patients who fail to respond to the nitrites and the xanthine derivatives 
For the purpose of inducing sleep and lessening restlessness, m this, as 
m any other serious illness, the barbitm ates are valuable However, no 
specific effects upon anginal pam can be claimed for them There appears 
to be no rational basis for the employment of such compounds as “ theom- 
mal ” (theobromine with plienobarbital) and “ theamin with amytal ’’ 
The indications for each of the ingredients contained in such compounds 
are quite distinct , theobromine is most beneficial when continued over long 
periods of time, whereas barbital should be used only in single doses at 
rare intervals Recently considerable evidence has been presented tending 
to prove that all the barbitals possess toxic side actions upon living tissues/' 4 
and their prolonged use should be discouraged 

Treatment of Acute Coionaiy Tin ombosis It is generally agreed that 
in the acute stage the two most important measures are test and the ad- 
ministration of moiphme Morphine is especially valuable for it not onlj 
lessens the exhausting, agonizing pam and the extreme restlessness, but it 
also, in some indirect way, favorably influences the function of the left 
ventricle and diminishes the tendency to pulmonary edema and cardiac 
asthma To accomplish these results large doses may be required, often as 
much as a gram (in divided doses) in a few hours 

Rest should be prolonged A period of six to eight weeks m bed is 
generally regarded as a minimum requirement , for this is the average length 
of time necessary for the healing of the infarct At the end of such period 
of bed rest, if the progress is favorable, adequate healing is indicated by (1) 
the maintenance of a normal temperature, (2) the absence of leukocytosis, 
(3) the return of the sedimentation rate to normal levels, (4) the absence 
of pain, and (5) the absence of all signs of myocardial insufficiency Under 
such circumstances gradual resumption of activity is permitted 

A highly restricted diet is advocated by Master, Jaffe and Dade 38 ’ 3 " 
Only small quantities of milk, orange juice and glucose are allowed during 
the first week, and then, if improvement takes place, the diet is increased to 
800 calories per day, at which level it is maintained during the entire period 
of convalescence Although this regime may be helpful m the excessively 
nourished individuals, it does not appear advisable to enforce such drastic 
undernutrition routinely in all cases However, overfeeding must always 
be avoided, and moderate food restriction is desirable in most instances 
During the early course when shock and vomiting prevail, it may become 
necessary to withhold food completely At this stage, provided there is no 
engorgement of the lungs and the systemic veins, the intravenous adminis- 
tration of glucose m hypertonic solutions is undoubtedly of value It is 
also possible that this procedure may tend to increase the coronary flow and 
thus exert a more direct beneficial effect upon the nutrition of the heart uG 
After vomiting ceases, glucose in liberal amounts is given orally The 
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caloric value of the glucose thus administered is taken into consideration m 
connection with the total daily caloric allowance 

Oxygen m concenti ations of 50 to 60 per cent is advocated by Barach 
and Levy ^ The chief indications for its use are (1) cyanosis, (2) marked 
dyspnea, and (3) pam not relieved by morphine Although a valuable 
remedy its administration is sometimes difficult because of the discomfort 
which often attends the use of either the tent or the nasal catheter If 
those difficulties can be successfully overcome it is desirable, on the avei age, 
to maintain its use for about five days, after which, if improvement is noted, 
the oxygen is discontinued It is important to lower the concentration of 
the gas gradually before it is completely withdrawn 

Ammophyllme both by the oral and the mtiavenous loute is widely em- 
ployed Although, as already stated, the weight of clinical evidence favors 
the continued use of this (or a similar) preparation as a coronary dilator m 
angina pectoris, the value of ammophyllme m acute coionary thrombosis is 
open to question Recent studies seem to indicate that this drug does not 
significantly improve the collateral blood supply to an ischemic area, and 
that at least m experimental animals, daily injections of fairly large doses 
fail to exert any influence that can be considered favorable on the course of 
the infarction 58> 50 

The position of digitalis m the therapy of acute coronary thrombosis is 
controversial 19 ’ 38 ’ 55 ’ 81 The majority of experimental studies 02 indicates 

that digitalis causes a slight constriction of the coronary vessels and con- 
sequently retards the coronary flow However, m the presence of conges- 
tive failure it is probable that the improvement m the cardiac function which 
follou s the use of digitalis more than compensates the constrictive effect of 
the drug upon the coronary vessels Fishberg, Hitzig and King 63 in a 
clinical study of 59 patients with recent myocardial infarction point out that 
in this condition two distinct mechanisms participate m the derangement of 
the circulation (a) shock or peripheral circulatory failure which tends to 
lower the pressure in the systemic veins, and (b) heart failure which tends 
to cause engorgement of the lungs and to raise the systemic venous pressure 
he former mechanism is more apt to prevail at the onset of the attack, 
congestive failure more often develops some days or weeks later The 
extent of the infarction and the condition of the myocardium prior to the 
onset of the occlusion probably are additional determining factors of the 
type of circulatory derangement more apt to predominate Fishberg and 
us associates thus suggest that the employment of digitalis m myocardial 
m arction may properly be determined by the prevailing type of circulatory 
ai ure In the presence of shock associated with low venous pressure there 
1S no m( bcation for the use of this drug , its administration under such cir- 
cumstances might indeed be harmful On the other hand in the presence 
congestive failure, the cautious use of digitalis is probably helpful 

acute 16 mtute *’ so ^eful m angina pectoris, appear to be of no value m 
coronary occlusion Furthermore, there is suggestive evidence that 
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the use of these drugs m acute coronary occlusion tends to increase the size 
of the infarct and may thus be distinctly harmful 88 ’ C4,C5 ’ 00 

The place of epinephrine in the therapy of coronary disease appears para- 
doxical Levine, Ernstene and Jacobson 07 have shown that in patients sub- 
ject to anginal pam an attack can be induced by means of epinephrine Ex- 
perimentally, by intravenous or intramuscular injections of epinephrine, 
electrocardiogiaphic changes have been produced closely simulating those 
encountered in angina pectoris and in coronary occlusion ° 8 ’ 09 In view of 
these facts the drug can hardly be regarded suitable for use m acute coro- 
nary occlusion Nevertheless, Levine 18 has used it fiequently for the treat- 
ment of heait block complicating coronary occlusion In several instances 
he has “ given 0 3 to 0 5 c c of adrenalin every two hours for 48 hours to 
patients who had this condition and thereby prevented the pauses of the 
heart that were otherwise occurring, finally observing that the tendency to 
syncope had disappeared ” The writer’s experience with epinephrine m 
coronary disease has been unfavorable, and in his opinion the use of this 
drug in myocardial infarction should be reseived for such emergencies as 
extreme shock or cardiac standstill 

Qutmdine has been found useful in the treatment of paroxysmal ven- 
tricular tachycardia 70 Although, like the other cardiac arrhythmias in coro- 
nary thrombosis, this arrhythmia in most instances is transient and tends 
to disappear spontaneously after a few hours, occasionally it may persist 
and present an important therapeutic problem Quinidme appears to be the 
only drug that can control it The dose is variable In some instances the 
arrhythmia is abolished by a single dose of 5 grains , m others much larger 
amounts of the drug may be required 

Treatment of Myocardial Insufficiency With the exception of the espe- 
cial care concerning the use of digitalis, which has already been discussed, 
the management of myocardial insufficiency of coronary origin does not 
differ in any essential respect from the treatment of congestive failure due 
to any other cause A full discussion of this phase of the subject is deemed 
beyond the scope of this paper However, it may not be out of place again 
to call attention to the value of digitalis in the treatment of left ventricular 
failure before there is failure of the right ventricle This stage is charac- 
terized by dyspnea without peripheral edema The dyspnea may be more 
or less continuous, or it may appear in severe paroxysms (cardiac 
“asthma”), often at night For the acute attack morphine is the most 
effective agent, m plethoric individuals venesection is also helpful Intra- 
venous administration of aminophyllme is widely advocated, but although 
that procedure is of undoubted value in Cheyne-Stokes breathing, its useful- 
ness m acute paroxysmal dyspnea is not equally apparent 

After the acute attack is controlled, the continued use of digitalis is 
believed to be the most effective means of restoring the function of the left 
ventricle and preventing acute paroxysms of dyspnea The best results 
are obtained from slow but complete digitalization followed by a daily 
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maintenance dose of approximately 134 grains of the powdered leaves 
Although this use of digitalis has alieady been stressed by many authors 13 
the writer is convinced that the importance of this therapy is not yet gener- 
ally appreciated and that its lenewed emphasis at this time is justified 

Surgical Measures 

In closing it is desired to call attention to the recent progress in the sui - 
gical treatment of angina pectoris and coronary disease Generally speak- 
ing such therapy is as yet reserved for desperate cases in which relief cannot 
be obtained from medical treatment Of the various surgical procedures, 
the one whose usefulness is definitely established and which may be said to 
have passed the experimental stage is the paiaveitebral alcohol injection of 
the four or five upper dorsal sympathetic ganglia 71 ’ 72 ’ 73 The piocedure is 
reasonably safe and is effective in a very high percentage of cases If the 
pam is referred to one side only, unilateral destruction of the ganglia on 
that side is generally sufficient to control it If the pam is referred to both 
sides, or if it is felt just under the sternum, bilateral injection is required 
For a description of the method of performing these injections the reader is 
referred to the very lucid and splendidly illustrated article by James C 

White 71 

Total thyroidectomy for relief of cardiac pam 74 ’ 7S ’ 70> 77 and the develop- 
ment of a new blood supply to the heart by grafting tissues (pectoral 
muscles or omentum) onto the myocardium 78 ’ 70 ’ 80> 81 * 82 are still m the ex- 
perimental stage The latter method is particularly promising It differs 
from all the other modes of treatment m that it is an attempt actually to 
reverse the pathological process by restoring the lost blood supply to the heart 
muscle JJp to the present time (July, 1937) Beck 83 has performed this 
operation upon 25 patients, “in the first 14 cases the mortality was 50 per 
cent, and the last nine cases have been carried through without a fatality ” 
ecc considers the results as very favorable “ All the patients have been 
improved, the improvement consists of reduction of pam and increased 
o eration for exercise Three patients have been completely relieved of 
pam and consider themselves cured ” 83 
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THE MECHANISM OF HEAT LOSS AND TEMPERA- 
TURE REGULATION * 

By Eugene F Du Bois, FACP, New York , N Y 

There have been surprisingly few studies dealing with the mechanism 
of heat loss Heat production has received more than its share of con- 
sideration because it is really the balance between production and loss that 
detei mines the body temperatuie 

The Russell Sage Institute of Pathology happens to possess a respiration 
calonmeter which measuies production and loss from the human body 
simultaneously but independently This instrument, which was moved 
from Bellevue Hospital to New York Hospital in 1932, has been used in 
the study of patients with fever and many normal controls under varying 
atmospheric conditions We directed our attention almost entirely to pro- 
duction until about 1929 when we began to realize that it was necessary to 
study the details of heat loss The factor of loss by conduction of heat 
through solid bodies was so small in our calorimeter bed that it could be 
neglected Likewise, the factor of warming food was insignificant 
Vaporization of water from slun and lungs which usually accounted for 
about one-quarter of the heat loss was easily measured Radiation and con- 
vection which accounted for the remaining three-quarters presented great 
difficulties We measured them together but could not separate them until 
1934 when Dr James D Hardy peifected his radiometer and surface 
thermometer 

The human body under ordinary conditions loses about 60 per cent of 
its heat by the radiation of infra red waves which travel m straight lines 
with the speed of light until they strike the walls of the calorimeter or room 
The amount of radiation depends on the profile surface of the body and 
the average temperature difference between the surface of the skin and the 
walls It can be measured by determining the radiating temperature of 20 
different spots on the body and the radiating temperature of the walls Us- 
ing the Hardy radiometer this can be accomplished in two or three minutes 
When the calories lost in radiation are subtracted from the total lost by 
radiation plus convection we measure the convection by difference Con- 
vection currents of air caused by the warmth of the body remove about 12 
to 15 per cent of the total heat when a man is quiet If he exercises the 
increased fanning effect may double or triple the amount of heat lost in 
warming the air 

On the basis of a large number of detailed studies in the calorimeter it 
has been possible to construct a diagram which represents a balance with 

* Read before the American College of Physicians, New York, April 4, 1938 

From the Russell Sage Institute of Pathology in affiliation with the New York Hos- 
pital, and the Department of Medicine, Cornell University Medical College, New York, N Y 
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heat production on the left pan and heat loss on the right When the two 
are in equilibrium the pointer rests at 37° C When the pans are unequally 
weighted the pointer swings to abnormally high 01 abnormally low tem- 
peratures The load of heat production rests on the supporting legs of 
carbohydrate, fat, and protein, since it is only through the combustion of 
these substances that heat production is possible The load of heat loss 
rests on the factors of convection, radiation, and vaporization 

Under basal conditions the loads on the two pans are small and aie 
easily balanced Moderate increases m the heat production may be caused 
by the stimulating effects of food, so-called specific dynamic action , by dis- 
ease, if accompanied by a higher metabolism , or by the unconscious tensing 
of the muscles caused by emotion or by an approaching chilliness Of 

FACTORS INCREASING 


HEAT PRODUCTION HEAT LOSS 



NORMAL 

Fig 1 Balance between the factors increasing heat production and heat loss 

course the moderate increases in heat production are ordinarily due to mod- 
erate muscular activity 

Usually these moderate increases in heat production are nicely balanced 
by factors increasing heat loss The man decreases the amount of clothing, 
seeks a cooler environment or a place where there is increased air movement 
Children spread out arms and legs to extend the radiating surface With 
augmented heat production the insensible vaporization from skm and lungs 
increases with equal pace If these adjustments are not sufficient the body 
is able to lose more heat by increasing the circulation m skm and sub- 
cutaneous tissue, thus changing the temperature gradient and bringing warm 
blood close to the surface Although this flushing of skm is striking both 
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to subject and clinical observer the effect is limited, as a rise of one degree 
in skin temperature m the average sized man at ordinary room temperature 
can account for an extra loss of only 14 calories per hour 

It is interesting to consider what happens when a balance which has been 
established under basal conditions is disturbed by a moderate rise in heat 
loss, due to cooling of the environment or decreased clothing or any of the 
other factors which we have indicated on the right hand of the diagram 
The body does not respond by a higher basal rate but there is, after a short 
delay, a higher total metabolism due to conscious or unconscious use of the 
muscles If the increased heat loss be considerable the balance will swing 
and the pointer indicate a subnormal temperature This can be corrected 
only by violent exercise or by shivering 

If, on the other hand, heat loss has remained constant and heat produc- 
tion has been raised suddenly by violent exertion, such as running, the 
factors of heat loss which were sufficient under moderate conditions are no 
longer capable of maintaining balance Body temperature rises slightly, 
and then there is a sudden outbreak of sweat It is the great rise m vapori- 
zation that restores the balance Increased convection helps a little, but in- 
asmuch as the skin temperature falls, radiation is diminished 

Another set of conditions occurs m hot weather As soon as the tem- 
perature of the air and of the surroundings rises to a level which equals 
surface temperature, 35° C (95° F ), radiation and convection cease to 
function as channels of heat loss Vaporization must bear the entire burden 
no matter how small or how great the heat production If the humidity 
be high vaporization is suppressed and body temperature rises This is a 
fairly good combination for producing artificial fever but there is a better 
one If the temperature of the air and walls be raised above that of the 
surface of the body, the gradients are reversed and the usual factors of 
loss are turned into factors of gam 

How is it that under ordinary conditions of life body temperature is 
maintained so nicely at 37° C , a little lower in the morning, a little lnghei 
m the evening ? There is probably a good deal of local adjustment m 
various parts of the body but the finer control seems to be m the hypo- 
thalamus In disease the thermo-regulator may suddenly be set at a higher 
level Suppose in our balance diagram the body established a new nor- 
mal ” at 39° C The pointer at 37° C would then be two degrees too low 
and the body would suddenly need about 120 calories m ord ler to bring tie 
temperature of the mass of tissue up to this new level 1 he only way it 
could accomplish this rapidly would be by shivering Once the body ^ 
been warmed to the new level another balance could be established I t le 
change m the adjustment of the temperature regulating center be ma e 
slowly, shivenng is not necessary, as minor adjustments m the factors m 
creasing heat production or decreasing heat loss can accomplish a change 
of 2° C in a few hours 
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The result of a sudden increase m heat pi oduction is well demonstrated 
m a diagram showing what happened m a game of squash lasting 36 minutes 
Two of the staff who were excellent players and evenly matched were studied 
at 12 minute intervals during exercise and the period of recovery Figure 
2 shows the results on one man who had served as a normal control in many 
calorimeter experiments The rectal temperature, skm temperature, and 

RECT. TEMP 



PER 30 



radiation were determined accurately On the diagram the short horizontal 
lines with dots m their centers represent heat production, the columns show 
heat loss divided according to our estimation of the amounts dissipated m 
radiation, convection, and vaporization During exercise heat production 
exceeded loss by such a great margin that the rectal temperature rose to 
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39° C After the game the playeis rested, the loss exceeded the production, 
and the temperature fell to normal almost as rapidly as it had mounted 
The skm tempei ature dropped with the first outbreak of sweat and continued 
to fall rapidly This meant that the total heat lost m radiation was actually 
diminished although the skin was flushed with blood Convection was in- 
creased as the man tushed about the court but it was evident that vaporiza- 
tion had to account for 70 to 80 per cent of the loss The cooling must 
have taken place very close to the surface as the subcutaneous tissue was 


CAL PER HR 



Fig 3 Heat pioduction (blank columns) and heat loss (columns divided to show 
radiation, convection, and vaporization) of two normal men, naked, under basal conditions 
in the calorimeter, exposed to air at temperatures between 22° C and 35 C The dotted 
line B shows the average basal metabolism 

receiving blood at a temperature of 39° C while the surface temperature 
averaged 31° C , a gradient of 8° C in a few millimeters When the game 
started the difference between rectal temperature and skm temperature had 
been only 4 5° C 

We have made a series of studies on naked normal controls at tem- 
peratures from 22° C to 35° C Figure 3 shows the results on a man 
under basal conditions His heat production was the same throughout 
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the range in spite of the fact that he was on the veige of shivering at 22° C 
and was losing all of his heat through sweating at 35° C His piopoition 
of heat lost by radiation decreased steadily as the difference between skin 
and wall temperature diminished 

When a man is exposed naked and motionless and empty of food to 
ordinary room temperatuie he loses much more heat than he produces and 
his skin and subcutaneous tissues become colder and colder The lectal 
temperature begins to fall When a certain amount has been lost the tem- 
perature regulating center urges the man to exercise and if he, foi experi- 
mental purposes, remains quiet the center will suddenly call for a chill 
Figure 4 shows that under noimal conditions the chill came after the average 
body temperatuie had dropped about 0 7 ° C In three expenments a drink 
of brandy postponed the chill and allowed the body to cool off, perhaps to a 

NUMBER or 
CHILLS 



BODY TEMPERATURE FALL C 

of f , D ' a S' ani showing the fall in the a\ erage body temperature before the onset 
Almh ?' lk C11 Under normal conditions the chill comes after a drop of about 0 65° C 

0 postpones the chill, ice water m the stomach precipitates a chill abruptly 

dangerous extent In one experiment a drink of ice water given to a woman 
o was not due to have a chill for about two hours precipitated shivering 
>C °F" the body temperature had time to drop more than 0 01° C 

1 s resulting from excessive cooling of the body resemble m almost 
every respect chills which occur at the onset of fevei Figure 5 shows what 
appened after an exposure, naked, in the calorimeter at 22° C The aver- 
the S U1 * em P era ture fell to 29 5° C , the rectal temperature fell 0 4° C , and 
nuiuiles'" 1 ^ 1 ' tem P erature fell 0 73° C There was a sudden chill lasting 18 
fortable ^ ^ US raiser ^ the s ^ in temperature until the man was fairly com- 
as Via temperature dropped again and a second chill caught him 

1 cann ta ^ en out °f the calorimeter 

David p 1 ^ lowing once more the results obtained m 1918 by Dr 
by bavm arr anc * myself on the patient George S who kindly obliged us 
§ a malarial chill m the calorimeter When the chill came the heat 
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production increased from 80 calories to 230 calories an hour, but the heat 
loss was maintained at the previous basal level All the extra heat was 
stored in the body The temperature was laised to 41° C and balanced at 
this point for an hour or so Then the temperature regulator was apparently 
readjusted to a normal of 37° C and the body, finding itself 4° too warm, 
poured out sweat until vaporization had cooled the tissues 



Fig 5 A chill caused by exposing a naked man to a temperature of 22° C Heat pro- 
duction indicated by dots with short horizontal lines Heat loss m columns 

Throughout this paper I have repeatedly called attention to the fact 
that the slan is responsible for almost the entire heat loss It is beautifully 
constructed and beautifully regulated for this purpose, and if you study it 
carefully you can find out what the body is doing There is an old dictum 
that it is easy to measure skm temperature but hard to know what to do 
with the results Dr Hardy says that it is very difficult to measure skm 
temperature accurately but the results give much information He has 
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demonstrated that the older methods of estimating skin tempei ature by 
thermocouples placed m contact with the skin are unphysiological and in- 
accurate It is impossible to estimate the average tempei atuie of the sui- 
face unless readings aie made in many places, and the most deceptive places 
to measure aie the hands and feet The hands respond too quickly to emo- 
tion, the feet cool off too rapidly Often we have found m normal peisons 
with no change of rectal temperatuie a mailced diop m the temperatuie of 
the toes until they were cooler than the surrounding air On one occasion 
during a chill we obtained several leadings of skin tempei atures highei 
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Tic 6 A malarial chill A redrawing of the diagram of the patient George S studied 

by Barr and Du Bois 


ian rectal temperatures It is necessary to remember that a man of aveiage 

size las about 15 kg of tissue within one centimeter of the surface This 

chffe f Ce + a J er may clian S e lts temperature at a different rate and even in a 

mnnipT dlre f !on from the rectal temperature After all, the rectal ther- 

small ° j t le moutb thermometer only tells us what is happening in one 

annrnvm-L Ur f S 3 few mmutes o{ the day and gives the clinician merely an 

or readmcM * ° f , what has been accomplished as the body tries to balance 
or readjust heat production and heat loss 
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LYMPHATIC LEUKEMIA OF TWENTY-FIVE YEARS' 

DURATION *■ 

By Charles W McGavran, BS,MS,MD,FACP, Columbus , Ohio 

The following is a repoit of a case of chronic lymphatic leukemia and as- 
sociated with it, a mild diabetes and a progressive cardiovascular disease It is 
of unusual interest because of the duration of life after the discovery of the 
leukemia Data concerning the duration of life after the onset of chronic lym- 
phatic leukemia are quite meagre Minot and Isaacs 4 m 1924 report on the dura- 
tion of life m 87 cases the longest of which was under observation 22 years 
The case here repoited was observed 25 years and all this time the patient was 
under the personal observation of the author 

F C first presented himself on December 21, 1905, at the age of 48 He was 
married and a banker During a recent life insurance examination, sugar had been 
found m the urine He was apprehensive and complained of a sense of fullness m 
the epigastrium accompanied by acid eructations His father had died at 70 of cancer 
of the stomach and his mother at 70 from congestive heart failure preceded by hyper- 
tensive heart disease There were three brothers, one of whom died of spinal menin- 
gitis and a second one who died of tuberculosis at the age of forty-five The third 
was living but asthmatic There were two sisters, one of whom died in infancy of 
pneumonia and the other was living and healthy His previous health was good 
He had had no serious illness At the age of 33, he had suffered from eczema fol- 
lowed by a series of boils His height was S' 8", weight 185% pounds Blood pres- 
sure was 154 systolic and 70 diastolic His chest was large Cardiac dullness was 
well within normal limits Heart tones were clear Lungs were negative Ab- 
domen was large 

During the five succeeding years, he was seen only occasionally He had two 
or three attacks of acute bronchitis He had a tremor to his hands which persisted 
throughout his life During December of 1910, sugar was again found m his urine 
and it peisisted throughout the month, varying from 1 to 2 per cent 

Because of his indigestion manifested by acid eructations and a sense of fullness 
in the epigastrium which ptogressively increased m intensity, he was referred on 
January 24 1911, to the late Dr John H Musser of Philadelphia, who reported as 
follows “ He has intermittent glycosuria, which is, m all probability, secondary to a 
sclerotic pancreas and liver associated with and perhaps dependent upon cardio- 
vascular conditions It is interesting to note a leukocytosis of 18,960, and a great 
increase of ljmphocytes, as follows 


Polys 

36 % 

Small lymphs 

42 % 

Large pale mono 


Transitional 

20 % 

Eosmophiles 

2 % 


* Received for publication September 23 , 1 937 
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This is a lymphatic t>pe of leukemia which I have seen accompanying intermittent 
glycosuria or, perhaps, bettei say, intermittent glycosuria as seen m lymphatic 

leukemia ” , _ „ 

On January 29, 1911, he was seen by Dr L 

as follows 


P Joslin of Boston who reported 


“ Hemoglobin 
White blood count 
Differential count of 200 cells 
Lymphocytes, mostly large 
Polynuclears 
Transitional 
No blasts or stippling 
Nothing abnormal with the reds 


100 % 

23,200 



‘‘The exact proportion of the white coipuscles evidently varies somewhat from day 
to day I am not especially apprehensive of this finding in Mr C s case and have 
said nothing to him about it I think that it would be well to examine the blood 
again m the course of a month My physical examination corresponds in general 
with what had been previously observed The left border of the heart was 1 cm 
inside the mammillary line, no murmurs, and I made the blood pressure 1 50 mm 
mercury There were no palpable cervical, axillary or inguinal lymph nodes The 
abdomen was negative except that I could just touch the spleen and, therefore, con- 
sidered it a little large ” 

Both consultants recommended that nothing he said to the patient about his 
blood condition, that no therapy of any kind be attempted and that his blood be 
examined at rather infrequent intervals and the symptoms be treated as they de- 
veloped Dr Joslin saw him every few years and directed the line of management 

In March 1917, Dr Joslin referred the patient to Dr George R Minot of Boston 
who reported in part as follows 


“ Hemoglobin 
Red count 
White count 
Platelets 


100 % 

5,100,000 

25,500 

160,000 


Differential count of 400 cells excluding ‘ smudges ’ ! (If these were counted 
and considered of lymphoid origin, note that the percentage of lymphocytes 
would be higher) 


Polynuclear neutrophiles 19% 

Small and medium lymphocytes 68% 

Large lymphocytes 8% 

Large mononuclear cells 4 2% 

Eosinophiles 0 5% 

Mast cells 0 2% 


‘I am inclined to consider the condition chiomc lymphatic leukemia on account of 
the continued elevated and gradually rising white blood cell count over a period of 
six years with persistent and apparently increasing lymphocytosis and on account 
of the abnormality of many of the lymphocytes The diminution of the platelets also 
favors this diagnosis I am rather inclined to believe that, as the process seems 
to have been so chronic and t datively mild, it will continue a long time without much 
a ditional severity although, I suppose, it is equally possible that it might ‘ burst into 
ame at any time and become severe and more rapidly progressive I do not see 
t iat there is any treatment for the blood condition that would be of any benefit or 
istmct advantage at die present time I am rather inclined to believe that it 
v\ ou a be better to leave things alone and not stir diem up ” 

a 911 ’ thC i spleen couId Just be touched on deep inspiration It gradually m- 
sea in size hut was never larger than to extend three fingers below the costal 
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margin It always became smaller and less distinctly palpable following irradiation 
which was first given m June 1926 For many years, there were no palpable super- 
ficial lymph nodes In April 1917, the inguinal nodes were first palpable, the size of a 
bean They gradually increased in size but never became larger than a hazel nut 
In 1918, one small lymph node, the size of a B B shot, was just palpable above the 
left clavicle At the same time, the axillary nodes became palpable, the size of a 
bean They remained palpable thereafter but did not increase m size In May 
1927, in making a rectal examination, a node, the size of a hazel nut, was felt just 
posterior to the prostate There was never a noticeable increase to its size 

Very soon after the leukemia was discovered, the patient began to have looseness 
of the bowels These attacks were usually controlled by dietary regulation and castor 
oil Later it was necessary to give a mild opiate from time to time In May 1926, 
the diarrhea had become very severe The remedies which had formerly helped him 
gave him no relief He lost much in weight and was quite weak 

He was again seen by Drs Joshn and Minot and Dr Minot reported as follows 
“ I am strongly inclined to believe that the diarrhea, which he has, is directly de- 
pendent upon his leukemia It is, I think, not at all unusual for these patients to 
develop the sort of diarrhea he has had dependent upon leukemic lesions throughout 
the small intestines I noticed a considerable number of young lymphocytes 
rather large in size, which broke up very readily There occurred a few lymphoid- 
blasts and about 10 per cent definitely abnormal immature forms of lymphocytes 
Among the smaller lymphocytes, I noticed signs of youth I found only about 5 per 
cent polynuclears , 7 per cent cells which may have been monocytes, the remaining 
cells, except for a very rare eosinophile, were lymphocytes of all ages, there being 
rather more immature ones than normal ones This blood picture suggests to me an 
increased activity of his disease in recent months This is consistent with what I 
think is taking place within the intestinal tract By and large, he seemed in very 
good condition but I feel sure that it would be wise for him to have at least one full 
sub-erythema dose of deep roentgen-ray I advise this to be given over the splenic 
area, the total sub-erythema dose being divided into four treatments Then three 
or four weeks thereafter, if improvement has not occurred, I should advise another 
sub-erythema dose over the chest, aiming simply to irradiate a large blood area ” 

Irradiation 

In June 1926, he received the deep roentgen-ray therapy as directed The diar- 
rhea responded immediately The white blood cell count came down gradually from 
67,500 on June 9, to 35,000 on July 1, and 22,000 on July 29 He felt very much 
better and spent the winter in California and the summer of 1927 in England In 
September 1927, the diarrhea returned and he was again irradiated This course of 
treatment was followed by a marked fall in the white blood cell count On September 
22, 1927, the white blood cell count was 44,000 and on the fourteenth of October, 

7.000 with polynuclears 32 per cent and lymphocytes 68 per cent The diarrhea again 
responded and he felt much better m every way The irradiation was repeated in 
September 1929, again in 1930, 1932, and in 1934 These treatments were always 
followed by a marked fall in the white cell count, an abatement of his diarrhea and 
an improvement m his general condition His skin, which was usually dry and scaly, 
would become moist and soft At the time of his death, Mr C was doing well from 
the standpoint of his leukemia The last blood examination, made one year after 
the last irradiation or two months before his death, showed the white blood cells to be 

12.000 with 86 per cent lymphocytes 

In January 1932, Mr C was examined by Dr B K Wiseman of the College 
of Medicine of the Ohio State University Dr Wiseman found that the lymphatic 
curve, which when normal (according to previous studies T ) illustrates that in lym- 
phopoiesis the lymphocytes are delivered to the peripheral blood m half-hour cycles, 
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was completely arrhythmic as is usually found in leukemic states - The analysis of the 
qualitative aspects of the lymphocytes indicated an average Y-M-0 (young-mature- 
old) formula of 13%-4S%-39% (normal 5%-47V2%-4P/j^o ) with many patliologic 
types of lymphocytes similar to those found in other cases of chronic lymphatic 
leukemia 

The accompanying chart shows the high and low percentage of hemoglobin 
found each of the 25 years and records the high and low white blood cell count, 
percentages of lymphocytes, and body weights for the same period It is needless 
to say that there were many other blood examinations made It is to be noted that 
the leukemia progressed very slowly and had it not been for his cardiov ascular com- 
plications, Mr C would probably have lived for many more years 

Anemia 

Throughout the first 15 years of observation the patient’s red blood cell picture 
was normal Whether coincident or not, signs of anemia appeared in 1926 follow mg 
the first irradiation On June 10, 1926, before the first roentgen-ray therapy', the 


Inguinal lymph nodes pal- 
pable 


on next page) 


Date 

Hemoglobin 

(Sahh) 

% 

White Blood 
Count 
1000 cu mm 

Ly mpho- 
cvtes 
% 

\\ eight 
Lbs 

1911 High 
Low 

100 

80 

24 7 

14 3 

95 

62 

182 

166 

1912 High 
Low 

95 

90 

27 1 

19 2 

84 5 

78 

170 

163 

1913 High 
Low 

100 

85 

29 

25 2 

88 

77 

171 

162 

1914 High 
Low 

90 

90 

29 2 

26 

90 3 

77 

175 

168 

1915 High 
Low 

97 

90 

35 

18 

92 

86 

171 

165 

1916 High 
Low 

112 

92 

34 6 

26 4 

89 

85 

163 

162 

1917 High 
Low 

100 

87 

34 

25 5 

91 

80 

166 

160 

1918 High 
Low 

100 

85 

32 8 

24 2 

87 

76 

161 

160 

1919 High 
Low 

98 

87 

43 7 

25 

95 

84 

171 

162 

1920 High 
Low 

100 

100 

41 

32 7 

90 

88 

170 

167 

1921 High 
Low 

100 

100 

31 

26 

90 

88 

160 

156 

1922 High 
Low 

100 

95 

46 

22 7 

89 

84 

164 

159 

1923 High 
Low 

100 

95 

41 

26 

97 

87 

160 

157 


( Chart continued 
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Date 

Hemoglobin 

(Sahli) 

% 

White Blood 
Count 
1000 cu mm 

Lvmpho 

cvtes 

% 

Weight 

Lbs 

1924 

High 

100 

3S4 

95 

159 


Low 

92 

29 

90 

157 

1925 

High 

100 

47 7 

95 

156 


Low 

90 

33 

86 

151 

1926 

High 

100 

79 

96 

146 


Low 

74 

22 1 

90 

138 

1927 

High 

100 

44 

96 

143 


Low 

84 

7 

68 

139 

1928 

High 

94 

26 7 

90 

150 


Low 

83 

10 

80 

144 

1929 

High 

92 

51 

96 

153 


Low 

78 

29 

90 

150 

1930 

High 

100 

24 1 

93 

153 


Low 

80 

19 4 

87 

150 

1931 

High 

91 

35 

95 

167 


Low 

82 

14 

89 

145 

1932 

High 

92 

57 7 

98 

150 


Low 

70 

25 

90 

149 

1933 

High 

90 

69 

97 

150 


Low 

79 

38 

92 

149 

1934 

High 

90 

112 

89 

142 


Low 

65 

16 

90 

140 

1935 

High 

85 

22 2 

96 

143 


Low 

72 

12 4 

86 

140 


Angina 


Diarrhea 

Roentgen-ray therapy 
Roentgen-ray therapy 
Roentgen-ray therapy 


Coronary thrombus 

Roentgen-ray therapy 
Congestive heart failure 


Roentgen-ray therapy 


Roentgen-ray therapy 


Roentgen-ray therapy 


blood examination showed a hemoglobin of 97 per cent and a ied cell count of 

4.775.000 He was then irradiated and anemia developed progressing to a maximum 
on July 15, at which time the hemoglobin was 74 per cent and the red cell count was 

3.640.000 llus anemia persisted throughout the rest of his life with remissions and 
exacerbations At times, the blood picture was hyperchromic m nature and, for 
this reason, liver therapy was tried but without favorable response Iron therapy 
was then instituted m the form of 60 grains of Blaud’s mass a day which was always 
effective 

Diabetes 

In February 1911, his glucose tolerance was determined by Dr E P Joslin who 
pronounced him a mild diabetic He was sugar-free upon a diet containing 170 
grams of carbohydrates He was instructed concerning the carbohydrate, protein 
and fat value of foods , he was also instructed to reduce m weight and to live on a 
diet which would not permit him to weigh over 170 pounds Daily out-of-door 
exercise was advised and it was recommended that he take yearly winter and summer 
vacations Thereafter, Mr C was an ideal patient He watched his diet carefully 
and did not gain in weight He walked six miles a day and played golf frequently 
This exercise was continued until his cardiovascular system no longer permitted it 
He usually rested after his noon-day meal The vacations were taken as prescribed 
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In fact all through the remaining 25 years he cooperated m e\er\ way Because 
of his complete cooperation, his diabetes ne\ei presented any unusual problems 
He is reported by Dr Joslin case No 393 3 


CxlRDIOVASCUL \R DlSI- ASt 


As earl} as 1905, at the age of 48, the patient showed evidence of hypertensiie 
heart disease This condition slowly but giadualh became more pionounced Ihe 
blood pressure became higher and the heart laigei In 191/, cardiac dullness ex- 
tended to a point 1 cm external to the left nipple He had faithfull} carried out 
his mstiuctions as to daily exercise, walking and golfing when the weather pei nutted 
In June 1924, he began’to complain of dizziness In September of that year he 
had precordial pam after exercise The pain radiated to the shoulders and down the 
arms He was informed as to the cause of this pam and was instructed to recog- 
nize his limitations and to sta} within them This meant limiting lus dail} walks 
He w r as furnished with a supply of mtrogl} certn tablets (hypo), grains Vioo, and 
was told to carr} them with him at all times and to dissolve one under his tongue in 
the event of pain Later, ammophylhn, grains 1 Vi after each meal, was pi escribed 
He did not worry about Ins condition and to the best of his ability attempted to carry 
out instructions He had occasional attacks of pam In August 1928, while in 
Canada, he had a severe attack of angma He was seen by Dr Robert Sterling 
Palmer of Boston who reported, “ arterioscleiosis and hypertensive heart disease with 
anginal failure ” 

In November 1929, he had a tery definite coronary thrombus and one month 
later, while still confined to his home, he had a second thrombus which nearl) caused 
a fatal issue Both of these attacks began with weakness, faintness, nausea and 
vomiting The face w'as anxious, the skin was cold moist and ashen gray in color 
The radial pulse u r as scarcely perceptible earl} in the attacks The blood piessure 
was lowered, the heart tones were diminished in intensity No friction sound was 
heard over the precordium at any time, the thrombi evidently extended lmvardly 
(This probably accounts for the kidne} mfarcts which were never recognized 
clinically ) (See autopsy report ) Pain was not a factor in either attack He 
recovered slowly under rest, morphine and ammophylhn Thereaftei, he was a 
weakened man His activities w'ere greatly reduced and he suffered little from 
angina 

Early m 1930, he began to show r signs of congestive heart failure manifested b} 
dyspnea and edema of the lower extremities He was given digitalis, at first two 
units a day and later, one-half unit a day He lived solely because he recognized 
his limitations and stayed within them On November 29, 1935, Mr C went to his 
office apparently feeling well for him At 11 30 o’clock he had his luncheon and lay 
down on his couch to rest A few minutes later his secretary found him dead 

A complete autopsy was performed by Dr H B Davidson of the Pathology De- 
partment of the Ohio State University The following is a summary of the findings 


J r ‘ * 


1 Chronic lymphatic leukemia as evidenced by leukemic changes 
spleen, bone marrow, lungs, pericardium, liver, bladder and prostate 

2 Generalized arteriosclerosis, and generalized arteriolar sclerosis 
Cardiac hypertrophy and dilatation Myocardial degeneration, fatty infil- 
tration, and fibrous replacement 

desId!IlT b0 T °/ , nght coronar y arter > Complete obliteration of the anterior 
n„ branch of the left coronary artery below a point 2 cm from its origin 
Senile arteriosclerotic nephritis 
Healed infarcts of each kidney 
Medullary hyperplasia of the adrenals 
S Benign prostatic enlargement 
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9 Atrophy and fatty infiltration of pancreas 

10 Healed childhood tuberculosis 

11 Bronchiectasis 


Comment 

First, the duration of the leukemia after discovery was 25 years, which the 
author believes to be the longest survival penod lecorded 

Second, the duration of the leukemia prior to its discovery m 1911 is un- 
known because of no record of blood examination before that date It should 
be noted, however, that besides the diarrhea, the only symptoms of the leu- 
kemia that the patient presented were a sense of fullness in the epigastrium 
and acid eructations and he complained of these symptoms when he first con- 
sulted the author m 1905 

Third, it is the writer’s opinion that the patient lived through all of these 
years largely because of his complete cooperation with his physicians 

Fourth, the diagnosis of cardiovascular disease, made as early as 1911 by 
the late Dr John Musser, is worthy of comment 

Fifth, the response of the diairhea to the irradiation was quite remarkable 
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PAROXYSMAL HEMOGLOBINURIA WITH REPORT OF A 

CASE ' 

By A C Woofter, B S , M D and B S Parks, M D , M Sc , 

Pai hashing, West Vvgima 

The term “hemoglobinuria” is used to designate the excretion of blood 
pigment m the urine with total absence of red blood cells or with only a rela- 
tively small number that cannot be considered sufficient to explain the altered, 
bloody or dark blood like, appearance of the specimen 

This phenomenon is observed (1) when hemoglobin m sufficient quantitv 
is injected into the blood stream, (2) after procedures resulting m solution of 
the red blood cells, such as transfusion of blood, or the injection intravenously 
of incompatible blood serum of another species, of distilled water, glycerine, 
oil or many othei chemical substances, (3) after certain organic oi inorganic 
poisons have made their way into the blood stream in sufficient quantities, 
whether from the intestinal tract or through the skin and mucous membranes, 
following either ingestion, inunction or injection The list of such poisons 
includes a number of substances used for therapeutic purposes, e g , chlorates, 

* Recened for publication Januan. 18, 1935 
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phenol, glycenn, tinctuie of iodine, sulfuiic acid, h) di ochlot ic acid, quinine, etc , 
(4) after extensive bums, and in consequence of ceilain severe infections, such 
as scai let fever, erysipelas, typhoid fevei, pernicious malaua, (5) m ceitam 
seveie hemolytic anemias when hemolysis is unusually lapid and extensive, fo 1 
example in sickle cell anemia and in Ledeiers anemia, (6) lasth , m po iodic or 
pai oiysntal (intei mittent) hcuioqlobww la, a peculiar chionic affection in which 
hemoglobin appeals in the mine at mteivals accompanied b\ a chai acteristic 
clinical syndrome 

The development of our piesent knowledge of this laie condition, paioxysmal 
hemoglobinuria, has been gradual A number of men have conti lbuted dc- 
sci lptions of features of the synch ome which are now considered essential to its 
recognition Diesslei descubed a patient with intei mittent bloody uime m 
1854 and noted that the coloi was due to hemoglobin m solution and not to 


whole blood Pavy m 1866 diffet entiated hemoglobinui la of the paioxysmal 
type from that occurring in connection with malaua Gull in the same year 
described the effect of chilling m bunging on an attack Rosenbach (1880) 
showed that by placing the patients feet in ice watci an attack could be arti- 
ficially produced Kussner (1879) by obseivmg the blood seium during an 
attack demonstrated that hemoglobinenna accompanied the hemoglobinuria 
Muin (1880) called attention to the association of paioxysmal hemoglobinui ia 
with syphilis, evidences of which he found piesent in nearly 50 pei cent of the 
reported cases In 1881 Ehrlich showed that hemoglobinenna was pioduced 
locally at the site of chilling , the lnuuei sion m ice w r atei of a fingei about the base 
of which a ligature has been placed led to hemolysis of the blood within the ves- 
sels of this fingei Pie felt that a hemolysin was pioduced by the chilled tissues 
In 1904 the mechanism of the disease was fuithei elucidated by Donath and 
Landstemer whose expenments indicated that m patients with this disease an 
auto-hemolysin is present which acts m two phases (1) union of the lysm with 
the red corpuscles at low tempei atures, and (2) lysis of the red coipuscles so 
attacked, when the temperature again lose to noimal Complement is necessai y 
for the reaction Since that time numeious workers have studied this mechanism 


and added to out knowledge of factors w'hich qualify the behavioi of the auto- 
lysin , the essential observations, how'evei , have all been confii med 

Study of the case reports since the introduction of the Wassermann test has 
shown that syphilis is piesent m w r ell over 90 pei cent of cases which exhibit the 
other catena of paroxysmal hemoglobinuria Congenital syphilitics are more 
pi one to the condition than cases of acquned syphilis Sufficient evidence has 
now been gatheied to prove that effective antiluetic therapy will usually result 
m disappearance of the attacks of hemoglobinui la It has become apparent that 
t ie degree of chilling necessary to initiate an attack is not the same m all cases 
xeition has also been shown to precipitate hemolysis m some cases of the 
isease, and in ceitam instances it is possible that acute emotional distui bailees 
rW a Slmilar effect Cases of paroxysmal hemoglobinui la have now been 

rare condmnT° St and raCCS ° f the wolld and at a11 a § es It is a very 

its milder for as f shmvn , b } r lts low incidence even m laige hospital clinics In 
forms it is probably often overlooked or misinterpreted 

acute^ttSTof ™T E ' 0b " 1Una 18 e 7 ssa ? l ‘ all >' a d ’ ronlc condition with episodic 
attacks of varying seventy In the intei val between attacks the patient’s 
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state of health will depend upon the nature and activity of the underlying syph- 
ilitic disease and upon the degiee of depletion and anemia induced by the pre- 
ceding attacks of hemolysis The incidence of the attacks is greatei m cold 
weather Exposure to cold and wetting of the hands and feet m cold watei 
are the most important pi ecipitating factors 

The duration of the attack is fiom half an horn up to three or more hours 
It is frequently ushered in by a chill, which is followed by a fever using at times 
to 104° F There is often a dragging pain in the back, running down 'into the 
thighs, pallor of the skin, and later cyanotic discoloration of the finger tips, toes, 
and ears Lassitude, a tendency to yawning, oppi ession, nausea, pain in the hy- 
pochondnum, and occasionally neuralgic pains m the extremities have been ob- 
served The fever is followed by sweating and subsidence of the subjective 
symptoms 

A macular hypeienna with uiticanal wheals may be seen during the attack 
Pargnes reported a case m which urticana could be produced by cooling the 
hands, the wheals, of a peculiar reddish color, lasting for two hours or more 
Examination of the patient during convalescence from an attack may show' 
evidence of slight enlaigement of the spleen and liver, and slight icteric dis- 
coloration of the skin and mucous membranes 

The urine during the attack appears bloody or dark 1 eddish biown On 
spectioscopic examination it shows the piesence of oxyhemoglobin, or metbemo- 
globm and occasionally of otliei blood pigments On microscopic examination 
amorphous blood pigments in granules 01 irregular masses, or m the form of 
casts aie found but few if any red blood coipuscles In addition, the unnary 
sediment often contains hyalin and granular casts, lenal epithelium, and cells, 
the nuclei of which are also stained red The urine ahvays contains albumin 
and often bile pigment, but bile acids aie absent As the attack subsides the 
urine giadually becomes paler, until it resumes its normal coloi, but albumin 
remains present for a few' days The appearance of albumin may precede the 
discoloration The excretion of hemoglobin is dependent upon the degiee of 
liemoglobinemia and the kidney threshold for hemoglobin, factois which vary 
with the individual and with the particular attack 

It has been shown that following the attack the hemoglobin in the blood 
plasma lapidly disappears with a corresponding rise in blood bilirubin and 
somew'hat later an excess excietion of bile pigments m the bile 

The effect upon the blood picture of the attack of hemolysis is of some m- 
teiest There is initially a leukopenia which is followed m several hours by a 
w'ell-marked leukocytosis Inci eased viscosity and lengthened coagulation time 
may accompany the period of leukopenia (Widal) The effect upon the red 
blood cell count will depend upon the severity of the attack In some cases falls 
of ovei one million cells pei cu mm have been observed Rapid regeneiation 
is the rule but in the cold season w'hen attacks are frequent there is often a 
moderately severe secondary anemia 

The diagnosis of paroxysmal hemoglobinuria usually starts with the demon- 
stration that the dark or bloody urine which has been noted by the patient owes 
its color to hemoglobin m solution and not to whole red blood cells To es- 
tablish this point a perfectly fresh specimen must be examined, the absence or 
rarity of erythrocytes proved, and the nature of the pigment spectroscopically 
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determined If mteumttent hemoglobmum is piesent the other featuies of 
the syndrome, hemoglobinemia, the induction of attacks by chilling the feet in 
cold water, the presence of the Donath-Landstemer phenomenon, and the dis- 
covery of a history or of lesions or of serological tests indicative of syphilis, 
will seive to complete the diagnosis 


Case Report 

W B B , a white male, 30 years of age, by occupation a spinner of artificial silk, 
complained of recent attacks during which he passed bloody urine He had been 
married for six years, his wife was living and apparentl> well There had been one 
pregnancy which resulted m a still birth at full term His family history was nega- 
tive He stated that prior to the recent illness his general health had been excellent 
At the age of 18 he had had an attack of “ three-day measles,” at 19 epidemic parotitis 
and at 13 influenza He at first denied any history of venereal disease but later let 
it be known that nine years before a positive Wasscrmann reaction had been found 
and that he had then received six injections of an arsenical at weekly intervals 

There had been no cardiorespiratory symptoms except for slight dyspnea on 
climbing a flight of stairs His appetite, digestion and bowel function u ere noi mal 
There was no history of icterus There had been an occasional “ stitch in the right 
side” while working (his occupation necessitating a half twist of the body) There 
had been no urinary symptoms prior to the recent illness No joint symptoms, no 
disturbances in locomotion, nor had any abnormalities of the special senses been 
noted 1 

There was no history of bleeding, no epistaxis, hemoptysis, licmatemesis or 
melena The patient stated that he smoked moderately He had not used alcoholic 
beverages for 12 years There was no history of exposure to chemicals, nor of drug 
addiction nor of prolonged medication of any sort 

About November 1, 1933, the patient, having been exposed to cold weather for 
about three hours while hunting, became chilled and began to “ quiver ” , at once he 
went to a house close by, where his temperature was taken and found to be 104° F 
He stood before an open fire in this house for approximately three-quarters of an 
hour, feeling during this time perfectly normal The first urine loided, about one 
hour later, was slightly tinted blood color , a second specimen one hour afterward was 
bright red, and the third, after about six hours, was clear There weie no abdominal 
cramps, pains, or discomfort, no icterus, pallor, flushing of the face, dizziness, 
tinnitus, headaches, nausea, vomiting, disturbances of vision, sweating or petechiae 
Following this initial attack, in the winter of 1933-34 there occurred five similar 
attacks During the summer of 1934 no attacks ivere noted but about November 8, 
4, an attack again occurred On this occasion he had been working on an auto- 
mo ile for about two hours on a cold day in a small garage without a stove During 
, . e P r °dromal stage he felt that he was able to predict that the “urine would be 
oo y because of his previous experiences, the feet and then the hands became 
^ ,, y aad exceedingly cold, followed by a coarse generalized tremor and " nervous- 
a f.tl, 11 ,! JP0n rt nte , nng , the house t0 get warnl - he netted a fairly severe tinnitus and 
as in J aS ” hlS head were swell,ng The hemoglobinuria followed the same course 
P evious seizures Following this he came in for diagnosis 

of age l3 SS 80 'T y eVea f a wel1 nourished adult male, approximately 30 years 

and texture P f C llp \ but apparently m good health Skm of normal color 

Tongue orotrmW COntour ’ wlthout softening, exostosis, or loss of hair 

intact Eyes pun, Is rnt 7 T "7°^ tremo F ’ facial and masseter muscles are 

ocular movements normm f^ 1, t0 hght and m accommodation, extra 
ments normal, no nystagmus No icterus Ears hearing normal , slight 
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scarring of the light tympanic membrane Nose symmetrical without discharge or 
deviation 01 perforation of the septum Mouth no ulceration or scarring Tongue 
normal Upper teeth all extracted, others m good repair Neck symmetrical, 
without retraction, muscle spasm, deviation or tug of trachea Chest symmetrical, 
with normal respiratory excursion , lung fields are normal as to voice sounds, breath 
sounds, tactile fremitus, and percussion Heart apex beat in the fifth interspace 
8 5 cm to the left of the mid-sternal line, regular m rate and rhythm, without mur- 
murs Blood pressure 128 systolic and 80 diastolic Abdomen symmetrical, pan- 
mculus at the level of the thorax No muscle spasm, abnormal masses, or point 
tenderness Costo-vertebral angle tenderness is absent Genitalia no abnormal 
findings Extremities symmetrical, without limitation of motion, scars, or tremors 
Tendon reflexes present, equal and active Babinski test causes plantar flexion of 
the great toes Romberg is negative 

Laboiatoiy Examinations * Blood Hemoglobin 75 per cent, red blood cells 
5 09 millions, white blood cells 8,650, smear normal Wassermann and Kahn tests 
were positive (4 plus) colloidal gold 555554310000 

The Landsteiner phenomenon showed unmistakable hemolysis A few cubic 
centimeters of the patient’s blood were put in a test tube with a little citrate solution, 
and a normal control used Both specimens were cooled to about 5° C for about 
10 minutes and then warmed to 37° C When the cells had settled out, the serum 
of the normal blood was a straw color and that of the patient’s blood a wine color 
Under the microscope the cells of the control were normal, while about one-third 
of those of the abnormal specimen were somewhat elongated with very slightly ir- 
regular outlines Urine A specimen taken when an attack was not imminent had a 
specific gravity of 1 012, and tests for albumin and sugar were negative During 
an attack the benzidine reaction was strongly positive, and the red cells averaged less 
than two per low power field m a centrifuged specimen 

The Wassermann reaction on the blood of the patient’s wife was strongly 
positive 

Coin sc The patient was promptly placed on anti-syplulitic treatment He 
received Ins first intravenous arsphenamine on December 21, 1934 Since that date 
there has been no recurrence of paroxysmal hemoglobinuria During the ensuing 
10 months the patient received 12 intravenous injections of neoarsphenamme, 12 
intramuscular injections of bismarsen and interval oral administration of protoiodide 
of mercury In late 1935 he was noted to be developing a noticeable increase m 
mental dullness and apathy, a forgetfulness m relation to misplaced articles of dress 
and ordinary use His gait was uneven A slight inequality of the pupils was 
found with diminished reaction to light An observable slurring of test sentences 
was noted and an increase, bilateral and equal, of the biceps and knee reflexes The 
spinal fluid Wassermann test was strongly positive A diagnosis of paresis was 
made Active treatment with mercury and arsphenammes was continued but with- 
out benefit A course of hyperpyrexia of six weeks’ duration had likewise no 
definite helpful effect 


Summary 

A .case of paroxysmal hemoglobinuria is reported, occurring m a white male 
30 years of age Tieatment of the patient’s syphilitic infection led to prompt 
disapp^ai ance of the attacks of hemoglobinuria but the syphilitic infection pro- 
gressed and outspoken general paresis appeared 

* We are indebted to Dr Tan H Smith for the laboratory findings 
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PERICARDITIS WITH EFFUSION COMPLICATING 

TULAREMIA - 

By D D Stoter, A B M D , F A C P . Kamas City, Mnsouu 

Because of the fact that tulaiemia is somewhat lare, its complications aie 
not fully known The purpose of this papei is to icpoit the lecovery of a case 
of tularemia m which pericarditis with effusion occurred as a complication A 
search of the hteratuie m the Suigeon General’s Libraiy and othei available 
sources reveals but one other case of this kind Pessin 1 (1936) reported a 
case of pericauhtis with effusion complicating tularemia, which was diagnosed a 
few days before death of the patient and \ ei lfied by autopsy findings The 
clinical findings in his case as w ell as in this one w ere unquestionable as to the 
existence of a pencarditis with effusion 


CAsr Report 

I lie patient was a white woman, 29 \eais of age, mairiecl Her husband and 
two children w r ere living and well 

On November 8, 1936, her husband returned home wuth tlnee rabbits which 
ie had shot on a farm seven miles south of Belton, Missouri She cleaned the rab- 
lts t iat night On the following Sunday, November 15, 1936, she noticed a small 

It ™ L ^ ° n thC dorsum o{ her n & ht mdev finger just back of the nail which 

‘ lt T ied considerably The area became infected in appearance and began to 

commenced y tn Phat u glan , ds J in the epiti ochlear region and axilla of the right arm 
noticed a 7' 7 ™ arkedly and become very painful A day or so later she 

sweating at timeT / ensatl °” her throat - accompanied by nausea, profuse 
Pi ^ T? 6 ’ C 11 s ’ fever and Pleurisy-like pains in the left chest 

perature'was inY?™ T' 0 ”, , At the ^ Vls,t Noveniber 15 ’ 1936 > the patient’s tern- 

uncomfortable sLe witT d,r r v 6 , Shc i ppeared r° be in a ve ° excited and 

her left chest and ver ^ dlfficulty in breath >ng because of the pleurisy-like pains in 

arm into the axilla LTZl 77 the dnger of tbe n - ht baild and up the 

there was an ulcerated h&Ck . oi 7 baSC ° f the finger na,! of the n ght >ndex finger 
large swollen and tender^bundi ^ f 7 7 d,ameter , Wlth h W' n S of the edges A 
extending about one-third of ° f glands ' vere e ^ ldent > n the ep.trochlear region 

group of swollen <danrk 1 UP the arm from tbe elbow to the axilla A 

On f T glands w as also found in the axilla 

furrowed, Tedantlsore 111 ^ 1011 ^ foll ° Wing bndings were noted The tongue was 
examination of the heart was ^ Sma l ulcerated ar eas along its edges The 

were heard at the base of the TelV* Tfu US rate A few m oist rales 
ve ry slight friction r , k * ft g but there Was no du Hness to percussion A 
distended ^ rub Was P rese ”t at the left base The abdomen was Zhfly 
Tins 1 ^ J 

as high as 102° to *1038° p G ™ ained abou t the same, the temperature each day gom* 

definitely dull to percussion over the^T . ^ ^ Patlent ’ S left chest became 

peared and more rales were » i * e " Ure lu . ng area > some bronchial breathing an 
The patient wt ad™' Zt 1 L° ad ™ a ble P 

deceived for ouM Pltd ^ N ° Vember 30 The tem- 

or Publication August 2, 1937 
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perature and pulse chart during her stay at the hospital from November 30, 1936 
to February 7, 1937 is shown in figure 1 

The results of laboratory examinations made during the patient’s stay m the 
hospital were as follows 

The agglutination test for B tula i ease on the fifteenth day was negative , on the 
seventeenth day it was reported positive in all dilutions up to 1 640, and on the nine- 
teenth day it was positive in dilutions up to 1 1280 A blood culture taken on De- 
cember 2 was negative after 72 hours On admission the white blood cell count was 
11,800 Later counts up to January 30 varied between 8,300 and 12,600 The red 
blood cell count was 4,160,000 and the hemoglobin 89 per cent on admission, later 
counts showed no significant variation 




The Wassermann and Kline tests were negative Urinalysis on admission 
showed a faint trace of albumin and 10-12 red blood cells per high power field in the 
sediment 

On December 2, 1936 a roentgen-ray of her chest was taken (figure 2) which 
showed a definite pneumonitis of the left lung with some fluid at the left base The 
heart shadow was normal m size and contour 

On December 6, 1936 there appeared on the right forefinger, hand and arm a 
large number of pustules which persisted for approximately two weeks From the 
above date on to December 27, 1936 she complained of severe pain m her arm, chest, 
right side of neck and at times m the right side of her abdomen, accompanied by 
nausea and vomiting No definite tenderness could be found over her appendix A 
pelvic examination was negative 

December 27, 1936 she began to complain of tightness in her throat and of some 
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cult} m breathing A careful sl.Sht ‘o£ “ he d a" a'ol 

ling of importance unti tie “ ‘ 28 l91& thc arca 0 f cardiac dullness was 

^a"”oCfng ?a" “led,}, enlaiged The hear, sounds became 

-r distant The apex heat could not be felt 



Fig 2 Roentgenogram during the active stage of the left pneumonitis and pleural 
effusion and before the development of clinical evidence of pericardial effusion (December 
2 1936) 

A roentgen-ray of the chest (figure 3) on December 30 showed the pneumonic 
process m the left lung greatly improved but the heart shadow area enlarged from 
its previous greatest transverse diameter of 15 5 cm to 22 cm There was a marked 
variation of density o\er the heart shadow area, particularly at the outer edges (not 
shown in the photographs as plainly as in the original film) suggesting a pericarditis 
with effusion Another roentgen-ray on December 31 showed identical findings 
No pericardial friction rub was found until January 3, 1937 when it was \ery 
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pronounced The rapid filling of the pericardial cavity probably accounted for the 
absence of the friction rub at first The to and fro friction rub remained very con- 
stant day after day until January 12, 1937 On several days between January 3 
and January 12 she was subject to sudden stabbing pains in her chest On January 
11a definite and distinct pleural friction rub at the right base was noted which per- 
sisted for two days, and was intermittently observed thereafter until January 30, 1937 
when all signs through her chest began rapidly to disappear At no tnjje during 



the course of the pericarditis with effusion was it deemed either necessary or advisable 
to tap the pericardial sac The embarrassment of respirations experienced was at 
times considerable but never unbearable 

A roentgen-ray of the chest on January 15 showed some decrease m the heart 
shadow' area The lung fields appeared entirely clear at this time 

An electrocardiogram W'as taken on January 12 (figure 4) In the conventional 
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mTssafst s„U had some enlargement and hardness of her cp, trochlear glands At 



Fig 4 Electrocardiogram (January 12, 1937) 

no time during the course of the disease did the glands suppurate enough to warrant 
incision and drainage or aspiration The multiple pustules which had appeared dur- 
ing the third and fourth weeks of the disease were incised and drained to relieve 
pain 

Although some writers on the subject of tularemia report that the initial lesion 
disappears in a week or two after its inception it was observed in this case that the 
initial lesion on the finger lasted for over a month The secondary pustules which 
developed on the arm about two weeks after the initial lesion appeared did not dry 
up until the same time that the primary focus disappeared 

The total duration of the illness m this case was 114 days Following discharge 
the patient made a complete recovery and is at present well and leading a normal life 
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Fig 5 Roentgenogi am showing reduction in area of heart shadow by February 3, 1937 

Summary 

A case of tularemia of the ulcero-glandulai type is leportecl m which peri- 
carditis with effusion appeared as a complication The patient made a complete 
recovery 
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EDITORIAL 

ERYTHROBLASTOSIS 

The eiythroblast is an nnmatme foim of icd blood cell usually con- 
sidered'to be the next m sequence of development aftei the megaloblasl It 
contains a large nucleus and accoidmg to ceitam authois may contain 
nucleoli According to others it ne\er contains nucleoli and is incapable 
of mitotic division It is evident that this is a mattei of definition The 
cytoplasm is basophilic and contains little or no hemoglobin The diameter 
is variously given as from 8 nucra to 25 nucia The smallei forms are 
certainly the more usual 

Erythroblasts are normally obser\ed in the blood of new born infants 
during the first five days of life but thereafter they aie normally found 
only in the red marrow where they constitute up to 5 per cent of the cells 
In anemias with rapid cell legeneiation as after certain infections and 
m myelogenous leukemia, ery throblasts may appeal tempoi ai lly in the blood 
and the younger the patient the more likely this is to occur Theie aie m 
addition, however, ceitam moie oi less specific types of anemia in infancy 
and childhood m which a very considerable numbei of such nucleated red 
cells are seen and it is to these that the teim eiythroblastic anemia has been 
applied The specific featuies common to these anemias in addition to 
erythroblastenna are (1) the exti amedullai y proliferation of hematopoietic 
tissue and associated enlaigement of the liver and spleen, (2) excessive 
blood destruction with vaiymg grades of associated icterus, anemia and 
edema, (3) familial occurrence The diffeient types m this group are 
distinguished by their age of incidence and by their individual clinical 
features which often are very striking Sufficient cases completely studied 
m life and as to their pathologic histology are not y et available to warrant 
any final classification There is especially a lack of sufficient data foi any r 
final opinion on the hereditary factois in certain types of cases Neveithe- 
less a tentative description of the group is of interest 

Universal edema of the fetus, or congenital hydrops has long been 
known The major poition of the course of this disease is run m uteio 
and it results in the production of a non-viable infant or of a still birth At 
birth the extreme whiteness of the infant suggests the severe anemia 
present The vernix caseosa may be quite yellow The patient is diopsical 
either in toto or as to the extremities The placenta is edematous and en- 
larged often to several times its normal size The enlargement of the 
spleen and liver are veiy marked There is free fluid usually m all the 
body cavities 

If the child is living at birth respiration is usually irregular and gasping 
lie heart sounds are accompanied by henne murmurs The blood count 
s lows a very seveie anemia, frequently less than one million red blood cells 

413 



414 


EDITORIAL 


per cubic millimeter being recorded Theie are numerous erythroblasts 
and noimoblasts the peicentage of such nucleated foims often reaching 
40 to 60 pei cent of the total red cells Immature white cells aie likewise 
present 

The histological study of the oigans shows striking increase m the ery- 
thiopoietic activity not only in the bone mariow but in diffusely scattered 
'foci un the spleen, hvei, lymph glands, kidneys and numerous other 
glandular sti uctui es Such foci ai e also present m the edematous placenta 
Heilman and Heitig 1 believe that the pathologic picture of the large smooth 
edematous placenta of this condition is specific for the disease 

It has recently been shown that fetal hydrops can be diagnosed by the 
loentgen-ray in uteio 2 The edematous thickening of the scalp shows as a 
dark corona aiound the infant’s skull There is also thickening and m- 
ci eased density of the soft paits generally Since the condition is incom- 
patible with life and since it is familial, it is probably advisable to take 
roentgenogiams of pregnant mothers who have previously given bnth to 
erythroblastotic children Such roentgen-rays are especially apt to show 
positive findings in the last two months of the pregnancy 

A recent study 3 of the mode of inheritance of fetal hydrops has shown 
that in those families m which one oi more cases of this condition have 
occurred there is also a high incidence of miscariiagcs and still births A 
more careful pathological study of these products of conception might show 
that many weie earlier forms of erythroblastosis It seems probable that 
the occunence of fetal hydrops m families is due to a dominant mutation 

Icterus giavis of the new born is another condition charactei lzed by the 
presence of erythroblastic anemia, extramedullary hematopoiesis with en- 
largement of the liver and spleen and by a well maiked tendency to familial 
incidence 4 ’ 5 At birth the vermx caseosa has usually been found to be of 
a golden yellow coloi The infant is slightly icteric, the spleen and liver 
are already large and there are not mfiequently small petechial hemorihages 
The jaundice tends to increase rapidly, the bleeding tendency becomes more 
marked with oozing of blood from the mouth, nose and m the urine and 
stools, and, unless relieved by tieatment, death will usually occur within 
the first week These cases show a seveie anemia, the count frequently 
being below two million There is a high percentage of nucleated led cells 
The leukocytes are increased to aiound 25,000 m the average case, with 
evidences of marked immaturity among the myeloid cells It has been noted 
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in this condition that the led count may show a veiy lapid fall within a 
period of a relatively few hours, a phenomenon recalling the hemolytic cnses 
observed in two othei familial blood diseases, sickle cell anemia and con- 
genital hemolytic jaundice Tlieie may be slight edema piesent in the 
subcutaneous tissues of these cases Tiansfusions appeal to benefit manv 
cases Those patients in this group who suivive fiequently show severe 
grades of anemia foi a long time after the icterus has disappeared In some 
instances theie has been evidence of peisistent damage to the central licit ous 
system The later history of these cases deseives more intensive study 
The postmortem examination of cases of icterus gravis shows evidence 
of unusually active and widespread erj tliropoicsis in livei, spleen, kidneys 
and other organs It is not perhaps usually of as embijomc a t>pc as that 
seen m fetal hydrops The enlaiged livei shows vacuolization of many 
liver cells , bile casts in the bile ducts , hemosiderin pigment m the Ivupffer 
cells In some cases, the hematopoietic islands compiess the liver columns, 
destroying liver cells The nuclear stiuctuies of the brain maj show in- 
tense icteiic pigmentation This condition described as “ Kermcterus '* is 
thought to be the cause of the persistent neuiological defects 

Macklin in studying the mhei itance of ictei us grav is as exemplified m the 
published cases, found that m the families in which it occurs, a little ovei 50 
per cent of the children are affected This suggests that it is due to a domi- 
nant mutation It is of mteiest that in a numbei of instances infants 


showing fetal hydrops and others showing icterus gravis have been bom 
m the same family 

It is less clear whether the condition known as anemia of the new boin, 
or hemolytic anemia of the new born, should be classed as anothei example 
of erythroblastosis In the cases so designated neithei icterus noi hydrops 
are prominent, though traces of either may be seen A severe anemia is 
observed within a few days or weeks after birth This anemia is usually 
accompanied by moderate evidences of immaturity among the led cells of 
the peripheral blood, but a true erythroblastemia is not a chaiactenstic 
feature Similarly, extramedullaiy hematopoiesis is not pionnnent m the 
pathological examinations of such cases There is some evidence that 


anemia of the new born may occur m the same families in which fetal 
hydrops or icterus gravis have been observed 

A very interesting type of erythroblastosis is that first described by 
Cooley m Detroit in 1925 among American born children of Greek, Syrian 
or Italian parentage Cooley and his colleagues m a number of papers 
ehne the essential features of this type of anemia now commonly known 
A ns name The onset of the condition is m infancy or m early childhood 
iere is a moderately severe anemia, with, as a lule, a low color index 
ic number of nucleated red cells is greatly increased, often to 5,000 per 
unm the majority of these are normoblasts, but 5 to 10 pei cent may be 

o? extfam h „ ^ ^ ^ ^ are ^ ** the evidences 

- amedullary hematopoiesis were found to be relatively scant m the 
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autopsied cases Evidence of chronic hemolysis m these cases exists in the 
form of a yellowish, muddy, skin pigmentation and an excess of urobilin 
in the unne There is usually a positive indirect Van den Bergh reaction 
and an increased icterus index There is a distinct familial character to the 
disease, as well as a lacial distribution The striking feature of this 
chronic familial type of anemia is that it exhibits bone changes similai to 
those seen in certain cases of sickle cell anemia and familial hemolytic 
jaundice These bone alterations consist of lriegular lacunar areas of 
osteoporosis, most commonly seen m the pelvic bones, femurs, and the meta- 
tarsals and metacarpals In addition, theie aie striking vertical striations 
in the enlaiged diploe of the skull These changes may also affect the 
malar bones The coloi of the skin and the changes in the contour of 
the face join m giving to these patients a rather marked mongoloid ap- 
pearance The course of Cooley’s anemia is usually fatal, death occurring 
before puberty 

Until veiy recently the total number of cases reported of this disease 
did not exceed sixty The great majority had been observed m the United 
States An important publication has just appeared, based upon the studies 
of Cannnopeti os fi m Greece The author has observed 36 cases in the 

course of the last thiee years Since certain of these were refugees from 
Asia Mmoi, he feels that the disease deserves investigation among all the 
peoples of the Near East Cammopetros believes that a definitely increased 
resistance of the red blood cell to salt solutions is an essential feature in 
Cooley’s anemia Moreover, he feels that he has shown that this charac- 
teristic of the disease is frequently present in membeis of the families of 
patients who do not themselves show any manifest anemia He is inclined 
to feel, that since the condition may be transmitted by apparently normal 
adults, there is a real possibility that the disease may increase in frequency 
He points out that radiologic examinations of the recovered skulls of mem- 
bers of the vanished Maya Indian race have shown severe osteoporotic 
lesions quite similar to those seen in the erythroblastic anemia described by 
Cooley This raises the question, he feels, as to whether a familial anemia 
fatal before puberty may not endanger the existence of a race 

In this brief summary the many diagnostic difficulties which arise in 
connection with the separation of the above descnbed types from conditions 
nearly resembling them have not been discussed Much further study of 
these types and of closely similar conditions will be necessary before the 
true significance of the resemblances between the different types of erythro- 
blastosis can be finally determined 

0 Caminopetros, J L’anemie erj throblastique infantile, Ann d Med, 1938, xlm, 27-61 
and 104-125 
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Hozv Ancient Healing Governs Modem Therapeutics By Kleanthes A Ligeros, 

M D , Ph D Illustrated xx + 523 pages Index G P Putnam’s Sons, New 
York and London 1937 Price, $10 00 

Dr Ligeros apparently has taken up a twofold task The first is to show that 
medicine has advanced very slowlv, and m some respects not at all, since the days of 
ancient Greece His second, and major thesis, is to demonstrate that “ Chiropractic ” 
or “ raclnotherapy ” was an important branch of treatment in the Hippocratic school, 
and is now, in spite of the reluctance of the medical profession to approve it, coming 
into its own as a modern therapeutic method 

Several quotations might be cited On page 48 “ Among the systems to be 
thus reborn is racluopathy and raclnotherapy, rediscovered in America forty years 
ago as chiropractic, and advanced since that time as a new science and art Its 
efficacy and scientific value hare been verified and confirmed by modern research 
as well as by the findings of the ancient Greeks ” Page 81 “ Taking into con- 
sideration the conflicting and chaotic condition of today and the untold and endless 
theories propagated so far — which change before they can be reasonably discussed — 
and the advances in medicine relative to the cause of disease, it is not difficult to 
prove that perhaps the ancients were better off and nearer the truth than we are ” 
Page 82 “Evidently the new theories of the cause of disease (such as the germ 
theory of Pasteur) have not yet solved the problem which keeps the medical world 
divided and disdainful Undoubtedly, the germ theory of the cause of disease still 
remains a source of academic discussion and a question to be answered ” “ In 
the sphere of actual technique, the modern physician is left astonished and dumb- 
founded, not being able to equal or meet his predecessor half way ” Page 93 “ Sani- 
tation, hygiene, and dietetics were developed so adequately from the tune of Hip- 
pocrates that even today science has not added anything of great importance to them, 
particularly to the last named ” Manv more such statements could be quoted, but 
these passages give a fairly accurate picture of the general tone of the book 

Much space is devoted to the Homeric period Most of this is irrelevant, 
though interesting In describing the knowledge of pharmacy possessed by the 
Homeric Greeks, one author states that Circe, the enchantress, knew a number of 
effective drugs with which she transformed Ulysses’ crew into swine , the modern 
pharmacologist has certainly not succeeded m performing this feat 1 Dr Ligeros 
makes no distinction between legend and historic fact, and, if the reader’s only ac- 
quaintance with Greek culture was through the present volume, Ins opinion would 
certainly be distorted 

Two appendices are included One is titled “ Chirurgy m Ancient and Modern 
Times,” and the other “ An Historical Acknowdedgment on the Discovery of Modern 
Rachiotherapeutics ” The second appendix, as suggested by the title, takes up the 
history of modern “ Chiropractic ” D D Palmer, the founder, is quoted extensively 
from his book “ The Science, Art and Philosophy of Chiropractic ” The first 
appendix, also, is largely devoted to Chiropractic methods, and opinions of Gold- 
thrvait, Still, and others are quoted as approving the Chiropractic method The 
author seems unable to distinguish between true disease of the spine, and the so- 

called subluxations that, according to the “ Chiropractic School ” are responsible for 
all human ills 

T * 11S 1S not recommended for the physician or medical student, but it should 
certainly be in every Chiropractic’s library 
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Aitificial Fcvci Pioduccd by Physical Means Its Development and Application By 
Clarence A Neumann, A B , M D , F R S M 294 pages Charles C Thomas, 
Springfield and Baltimore 1937 Price, $6 00 

The book is well planned, nicely illustrated and very well printed, though the 
print is rather small It is divided into IS chapters including The Basic Theories 
and Principles, History, Physiology (two chapters), Technic of Electropyrexia, 
Dementia Paralytica, Syphilis of the Cential Nervous System, Primary and Secondary 
Svphilis, Multiple Sclerosis, Chorea Minor, Arthritis, Gonorrhoea, Asthma, Other 
Diseases, Di earns and Facts There is a preface, a subject and an author index 
and an extensive bibliography of 556 references 

The authoi’s chief interests are in psychiatry and his material was drawn mainly 
from that field He was the first to produce artificial fever for therapeutic purposes 
by means of diathermy, a fact that the reader is never for a moment allowed to forget 
This insistence somewhat mars the book, nevertheless, it is a valuable exposition of 
a method of therapy that is now exciting widespread interest 

TPS 

Digestive Tiact Pam, Diagnosis and Ti catmcnt, Ex pci imcntal Obscivations Bv 
Chester M Jones The Macmillan Co, New York, 1938 152 pages Price, 

$2 50 

Over a period of fourteen years the writer has been interested in the subject 
of pain arising from the viscera of the digestive canal Long series of normal in- 
dividuals and of patients have been studied as to the nature and site of their painful 
sensations when a small balloon was inflated, causing distention at a definite level 
in the tract In general, the results are confirmatory of those obtained by others 
The presentation of these experiments yields an interesting review' of the subject 
The practical deductions which may be drawn from such knowledge are indicated 
in the latter half of the book which is given up to case protocols It is a book which 
will stimulate a more thoughtful consideration of the diagnostic value of pain 

M C P 

The Cultinc of Oi gaits By Alexis Carrel and Charles A Lindbergh Paul B 
Hoeber, Inc, New' York 1938 221 pages Price, $4 50 

The culture of organs m vitro could not be successfully achieved until many 
difficulties had been overcome A medium must be perfused through an organ under 
a pulsatile pressure This medium, as well as the organ, must remain sterile The 
fluid must be kept suitably oxygenated, free of particles and exactly adjusted as to 
temperature, osmotic pressure pH and maximum and minimum pressures In 1931 
Lindbergh devised an apparatus which could be kept sterile but it failed in other 
particulars It w'as only in 1934 that the first form of the successful pump w'as 
obtained and the following year wdien the organ chamber w'as perfected Success- 
ful perfusion of living organs for periods of w'eeks ensued Since 1935 numerous 
experiments have been carried out with this technic by the senior author and others, 
exploring the effects upon the structure and function of living organs of induced 
variations in their milieu It is obvious that by this means a series of hitherto in- 
accessible problems may be attacked 

The description of the philosophy of the method is in interesting contrast to 
the clear and precise instructions for the construction and operation of the apparatus 
The conjunction of separate abilities was needed to make available tins valuable 
new tool for biological research 

M C P 
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T nbo culosis Among Child) cn and Young Adults By J Arthur M\irs 2nd Edi- 
tion 401 pages Clias C lliomas, Springfield, 111 , and Baltimore, Md 1938 
Price, $4 50 

The author has devoted the greater pait of this booh to a description of the 
nature of the first infection type and of the reinfection type of tuberculosis m in- 
fants, children and young adults, and particularly to discussion of how these young 
individuals acquire these lesions and how they may spiead them He tries hard 
to impart to the reader Ins own zeal for stamping out ttibei culosis Since lie has 
had an unusually full experience m tuberculosis detection and m the working out of 
preventive measures his book is \ery interesting and valuable from these points of 
view It is, however, touched with the optimism of the crusader The author seems 
a bit uncritical and shows little desire to weigh and evaluate conti ary opinions 

There is a lack of clinical description of the disease Indeed our interest in the 
clinical aspects is rather rebuffed and we are led firmly back to pei iodic tuberculin 
tests and routine roentgen-ra\ s of positn e reactors 

On the whole this is a valuable book on the pathogenesis and on the prevention 
of tuberculosis m the earlier years of life but the practising physician will need 
another volume on the clinical details to attain a balanced view of the subject 

M C P 
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Gifts to the College Library 

The following gifts to the College Library are gratefully acknowledged 
Rear Admiral Charles S Butler, FACP,MC,U S Navy — 1 reprint, 

Dr Julius P Dworetzky, FA CP, Liberty, N Y — 2 reprints, 

Dr Herbert R Edwards (Associate), New York, N Y — 3 reprints, 

Dr Hyman I Goldstein (Associate), Camden, N J — 1 reprint. 

Dr Jacob Gutman, F A C P , Brooklyn, N Y — Third, Second Series, Supplement to 
“ Gutman’s Modern Drug Encyclopedia ” , 

Dr Lynn T Hall, F A C P , Omaha, Nebr — 1 reprint. 

Dr Irving R Juster (Associate), Glens Falls, N Y — 3 reprints, 

Dr Albert Benjamin McCreary (Associate), Jacksonville, Fla — 1 reprint, 

Dr Morris E Missal, F A C P , Rochester, N Y — 2 reprints , 

Dr William Nimeh, F A CP, Mexico City, Mexico — 2 reprints, 

Dr Aaron E Parsonnet, F A C P , Newark, N J — 1 reprint, 

Dr Kenneth Phillips, F A C P , Miami, Fla — 2 reprints , 

Dr Edwin T Thorsness, F A C P , Denver, Colo — S reprints , 

Dr Emil G Vrtiak (Associate), Chicago, 111 — 2 reprints 


New Life Member 

Dr George Bruce Lemmon, F A C P , Springfield, Mo , has lately become a Life 
Member of the American College of Physicians 


American Board of Internal Medicine 

Written examinations for certification by the American Board of Internal Medi- 
cine will be held in various parts of the United States on Monday, October 17, 1938, 
and on Monday, February 20, 1939 

Formal application must be received by the Secretary before September 15 , 1938, 
for the October, 1938, examination, and on or before January 1 , 1939, for the 
February, 1939, examination 

Application forms may be obtained from William S Middleton, M D , Secretary- 
Treasurer, 1301 University Ave , Madison, Wis 


At the annual meeting of the Santa Clara County Tuberculosis Association held 
at San Jose, Calif, in June, 1938, the guest speaker was Dr Francis M Pottenger, 
Sr , F A C P , Monrovia, Calif 

Dr C Kelly Canelo, FACP, San Jose, Calif, was elected President of the 
Santa Clara County Tuberculosis Association for the coming year 




Tl\e Committee of Physicians held its first annual meeting at Cornell University 
MedicanCollege, New York City, July 21 Dr Richard M Smith of Harvard Medi- 
cal School %vas elected chairman Dr Hugh Cabot, Rochester, Minn , and Dr Wil- 
liam J Kerr, FACP, San Francisco, were elected vice chairmen Dr Russell L 
Cecil, F'A C P , New York, the retiring chairman, was elected honorary chairman, 
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and Dr John P Peters, New Haven, was reelected secretary The deliberations of 
the Committee were closed to the press 


Dr Carleton B Peirce, FACP, for a number of years Associate Professor 
of Roentgenology at the University of Michigan Medical School and the Unnersity 
Hospital, Ann Arbor, has received the appointment as Director of the Department of 
Radiology at the Royal Victoria Hospital Montreal, succeeding Dr A How.ud Pine 


,At the invitation of the Vitamin Advisory Board of the U S Pharmacopoeia, 
a notable gathering of vitamin experts, some ninety in number, took place in New' 
York on July 22 and 23 The discussion covered tests and bio-assays for new’ 
vitamin preparations to be introduced into the Pharmacopoeia Among other things, 
it was recommended that solutions of three strengths of -vitamins A and D be pre- 
pared in corn or cottonseed oil to eliminate the fishy taste and odor of cod liver oil, 
and that a preparation of vitamin A be furnished without D As President of the 
U S Pharmacopoeia Comention, Dr Walter A Bastedo, FACP, New York, 
took part in the deliberations 


Dr Anita M Muhl, FACP, San Diego, Calif , has accepted a call for three 
years to lecture at the University of Melbourne, Australia 


Dr William J Mallory, FACP, President of the Medical Society of the 
District of Columbia, and Dr Frederick A Willius, FACP, of the Mayo Clinic, 
Rochester, Minn, will be guest speakers on the program of the Sixty-ninth Annual 
Session of the Medical Society of Virginia at Danville, October 4, 5 and 6, their 
respective subjects being, “The Diagnostic Value of the Clinical Aspects of Diges- 
tive Disease ” and “ The Effects of Protracted and Recurrent Congestive Heart 
Failure on the Liver ” 

Round Table conferences will be a feature of this Society’s meeting this year, 
and the following members of the College are among leaders 

Dr Walter B Martin, FACP, Norfolk, and Dr David P Scott, FACP, 
Lynchburg — Acute Respiratory Diseases, 

Dr Oscar Swineford (Associate), University- — Allergic Diseases, 

Dr A B Hodges, FACP, Norfolk, and Dr F H Smith, FACP, Abingdon 
Etiology and Treatment of Indigestion, 

Dr George B Lawson, FACP, Roanoke — The Vitamins 


Climr -,nri -p *F lrklm ’ F ACP, Head of the Section on Roentgenology at the Mayo 
will in •> 5 r eSS ° r and Director of the Divisi0n of Radiology, Mayo Foundation, 
meetmo- er ° f a Round TabIe conference on Radiology before the annual 

oresidem nf Vi? \ irgima Radiological Society in October Dr Kirklin is a past 

Section on Bln i Amen r Can Roentgen Ra >' SoCiet y and at present chairman of the 
n Radiology of the American Medical Association 
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The American Medical Association will meet in St Louis in 1939, New York 
in 1940 and Cleveland in 1941 Dr Rock Sleyster, FA CP, Wauwatosa, "Wis, 
Governor of the College for V isconsin, is now President-Elect 


Dr Beverley R Tucker, F A C P , Richmond, Va , gave a series of six lectures 
in neuropsychiatry before the Florida State Medical Association at Daytona Beach 
during June 


W ith Surgeon General Thomas Parran, FACP, acting as chairman, a meeting 
of laboratory workers from the entire country and physicians and health officers 
interested m the control of syphilis will be held in Hot Springs, Ark , Octobei 21 to 
22, under the auspices of the Committee on Evaluation of Serodiagnostic Tests for 
Syphilis of the United States Public Health Service 


Dr Oscar B Hunter, FACP, Washington, D C , has been elected President, 
and Dr J Burton Glenn, FACP, Washington, D C, has been elected Treasurer 
of the George Washington University Medical Society 


Dr Earl B McKinley, FACP, Washington, was elected President of the 
American Association of Pathologists and Bacteriologists at its last meeting At 
the time this news note is prepared, we note with grave concern that Dr McKinley 
was a passenger on the Hawaii .Clipper, which apparently has been lost m the 
Pacific on July 28 


Dr Walter L Treadway, FACP, Assistant Surgeon General of the U S 
Public Health Service, Washington, has been made Medical Officer in Charge of the 
Federal Narcotic Farm at Lexington, Ky , succeeding Dr Lawrence Kolb, FACP, 
who has been transferred to Washington to become Assistant Surgeon General 


Dr C R Bennett, FACP, Eufaula, Ala , and Dr Seale Harris, FACP, 
Birmingham, Ala, have been elected Second Vice President and Member of the 
Council, respectively, of the Chattahoochee Valley Medical Association 


Dr Edgar Hull, FACP, has been elected Vice President of the Faculty Club 
of Louisiana State University School of Medicine, New Orleans 


Dr Victor F Cullen, FACP, State Sanatorium, has been elected a Vice 
President of the Medical and Clnrurgical Faculty of Maryland 


Dr Leon S Lippincott, FACP, Vicksburg, Miss , is Secretary of the Hos- 
pital Serrice Corporation of Mississippi 
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Dr Frank D Gorham. F A C P , and Dr L P Gay, F A C P , both of St 
Louis, have been elected President and Treasurei, respectnely, of the Missouri 
Chapter for the Advancement of Gastroenterol og\ 


Dr D W Carter FA CP, Dallas, Dr W W Bondurant (Associate), San 
Antonio, and Dr V E Schulze, F A C P , San Angelo, ha\ e been elected President, 
Vice President and Secretary, respectn eh , of the 1 exas Railway Surgeons Asso- 
ciation 


Dr William B Newcomb F A C P , Norfolk, has been elected President of the 
Norfolk County (Va ) Medical Society' 


Dr Myrtelle M Canavan, F A C P , Curator of the Warren Anatomical Mu- 
seum at Harvard, is a member of the editorial board of the American Medico-Legal 
Association, with headquarters in Boston Dr Frederick C Warnshuis of San 
Francisco, formerly secretarv of the California Medical Association, has accepted 
the presidency' and editorslup-in-chief of this oiganization 


Dr Julius H Hess, FACP, and Dr Robert A Black, FACP, both of 
Chicago, were among the lecturers in a graduate course in obstetrics and pediatrics 
conducted at Research and Educational Hospital, Chicago, during July and August 
The course w’as given under the auspices of the Unnersity of Illinois 


F A E1 ^ er L Sevni *hau8, FACP, Madison, Wis , Dr William D 
, i Santa Barbara, Calif, and Dr Lawrence Reynolds, FACP, 

i ici, will be guest speakers on the program of the Sixteenth Annual Fall 
on erence of the Kansas City Southwest Clinical Society, October 3 to 6 


Sansum, 

Detroit, 

Clinical 


of the ? meS ; E A C P ’ Seneca > S C > was honored at a recent meeting 

srohWc Carolina Medical Association, at which a silver tray, pitcher and 

IdtoroTthe m » f h ' s service asWa^ a!ri 

and Editor of the^ournal ^ HmCb ^ ^ SeCretar y smce 1909 


dent^f the n Nat?o,S e r,^ USh ’i F A ^ P ’ Llvermore ’ Callf > has been elected Presi- 
Boston, and l Si^S 0518 Association, Dr Frederick T Lord, FACP, 
presidents McCain, FACP, Sanatorium, N C, w'ere elected vice 


International 5 Congressman "pf - C P ’ Phlla ^ lphia > has been elected President of the 

held in New York during JuSTSo meetm§: ° f thlS bod T wdI b e 
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Dr Cecil O Lorio, F A C P , Baton Rouge, La , gave a refresher course on 
pediatrics m Marksville, La, June 13 to 17, under the auspices of the committees 
on medical education and pediatric courses of the State Medical Society and the 
Bureau of Parish Health Administration and the Division of Maternal and Child 
Health of the State Board of Health 


Dr Thomas B Magath, F A C P , Rochester, Minn , is President of the Ameri- 
can Society of Clinical Pathologists 


In recognition of his many years of service, Dr William H Marshall, F A C P , 
Flint, Mich , has been made Director Emeritus of the Department of Internal Medi- 
cine at Hurley Hospital 


Dr Benjamin B Souster, F A C P , St Paul, has been elected Secretary of the 
Minnesota State Medical Association 


Dr O H Perry Pepper, F A C P , Professor of Medicine in the University of 
Pennsylvania School of Medicine, was the recipient of the honorary degree of Doctor 
of Science from Lafayette College, Easton, Pa , at its recent commencement 


Dr Thomas D Cunningham, F A C P , Denver, Colo , and Dr Joseph C Kamp, 
FA CP, Casper, Wyo , addressed the thirty-fifth annual meeting of the Wyoming 
State Medical Society at Laramie, during August, on “The Treatment of Severe 
Asthmatics ” and " Use and Abuse of Sulfanilamide,” respectively 


Dr David P Barr, F A C P , St Louis, is President of the Association for the 
Study of Internal Secretions The next meeting of this Association will be held in 
St Louis during the spring of 1939 


Dr Oliver P Kimball, F A C P , Cleveland, Dr James B Colhp, F A C P , 
Montreal, Dr Henry J John, F A C P , Cleveland, and Dr David Marine, F A C P , 
New York City, were speakers on the progfam of the International Goiter Con- 
ference held in Washington, D C , September 12 to 14 The American Association 
for the Study of Goiter and the Medical Society of the District of Columbia acted as 
hosts 


Dr Thomas Parran, FA CP, Surgeon Genera! of the U S Public Health 
Service, was one of the speakers at the dedication of the Hail of Science of the 
Golden Gate International Exposition at San Francisco during June 


Dr Charles P Cake (Associate) has been appointed Chief Medical Officer m 
Tuberculosis at the Gallmger Hospital, Washington, D C 
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OBITUARY 

DR EARL BALDWIN McKINLEY 

Dr Eail Baldwin McKinley (FACP 1924), Dean of the Medical 
School, Professor of Bacteriology and Director of Medical Research, 
George Washington University was one of the fifteen persons aboard the 
26-ton Hawaii Clipper wdnch disappeaied on July 28, 1938, under most 
mysterious circumstances en loute fiom Guam to Manila A thorough 
sjstematic seaich m wdnch all branches of the military forces of the United 
States stationed m the Philippines took part, assisted by the Commonwealth 
of the Philippines and Japan, failed to disclose a single vestige of the super- 
lmer or its occupants other than a mixture of gasoline and oil on the surface 
of the w'ater near the zone from which radio communication w»as last re- 
ceived There seems to be no doubt but that the transport plunged into the 
Pacific Ocean at one of its deepest points under conditions the nature of 
which will pi obably never be i evealed 

Earl McKinley was boin at Emporia, Kansas, on September 28, 1894 
He prepared for college at the New'ton High School, Newton, Kansas, and 
entered the University of Michigan on the combined curriculum in letters 
and medicine September 27, 1912 He received the degree of A B in 1916 
His work m the medical school w'as interrupted by the w'orld w r ar He 
entered the service May 7, 1917, going directly to the Reserve Officers 
Training Camp at Fort Sheridan, Illinois, and w r as discharged August 8, 
1919, with the rank of first lieutenant He w r as with the Rainbow Division 
overseas and saw r action m the Marne offensive of July and August 1918 
In September, 1919, he leturned to the University to complete the medical 
couise and m 1922 wms granted the degree of M D During this period 
e served as an assistant m bacteriology and was an instructor in physio- 
ogical chemistry In these capacities he came into direct contact with Dr 
Novy, whose stimulating influence he frequently acknowledged and 
w lose advice and aid he constantly sought 

vr h ° rtly after completing the required program of study m medicine and 
wac enter mg on an internship for which he had qualified, Dr McKinley 
UmversiTv tG n ^ S1St ^ P rofessor of bacteriology and pathology at Baylor 
fundament* i° a TeXaS Whlle at Baylor he investigated some of the 
tion of the h aT CtS f ^ d ’ Herelle Phenomenon and the clinical applica- 
pecially bacdla n i° Phage m the treatment of a nu mber of disorders, es- 
and he reah^Pi dysentery These experiences crystallized his thoughts 
medicine ‘ Thl T mtere f s were ln research rather than the practice of 

to a full professor^* “ ^ alth ° Ugh he had been advanced 

piled for and P and head ° f the de P artm ent of bacteriology, he ap- 

medical sciences a J Natl0nal Research Council Fellowship m the 

and at once went tot T f&mily m BrUSSels m Au gcst, 1924, 
went to work under Professor Jules Bordet at the Pasteur In 
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stitute This contact with foreign workers which extended over a year 
was of inestimable value and resulted m the publication of four papers on 
certain aspects of immunity 

While in residence abroad he accepted an appointment as assistant pro- 
fessor of bacteriology in the College of Physicians and Surgeons of Co- 
lumbia University and arrived m New York in the fall of 1925 to assume 
his duties For two years he shouldered his full share of the regular 
instructing load and developed a special course m the filterable viruses 
His renewed interest m the ultraviruses was the natural outgrowth of his 
early experiences with the bacteriophage and now broadened to encompass 
such diseases as poliomyelitis and encephalitis lethargica His services 
were promptly recognized by an advancement m rank to that of associate 
professor of bacteriology An inherent faculty for organizing and ad- 
ministration led to his selection m the establishment of the division of bac- 
tenology at the new School of Tropical Medicine in Puerto Rico and he spent 
several weeks in this capacity in Puerto Rico in September 1926 It was 
during this activity that he became imbued with the necessity for a greater 
breadth of experience Accordingly, he relinquished his connections in 
New York and arrived m Manila early in June, 1927 to take the position 
as field director with the International Health Division of the Rockefeller 
Foundation He was charged with the duty of reorganizing the public 
health laboratory service in the Bureau of Science cooperating with the 
Department of Health of the insular government This undertaking was 
satisfactorily consummated within the year In the meantime, a new 
School of Hygiene and Sanitation was established m affiliation with the 
medical school of the University of the Philippines, and McKinley taught 
bacteriology there for one trimester The demands of either of these as- 
signments were enough to keep an ordinary individual occupied, but he 
found time to assemble the data for and to write a monograph of 412 
papers on “ Filterable Viruses and Rickettsia Diseases ” 

Having accomplished the task for which he was originally sent to the 
Philippines and fearing that the projected plans of the Foundation would 
involve him m endless administrative detail and thus submerge experi- 
mental work, he was quite willing to rejoin his old department at Columbia 
when the call came in the spring of ’28 He was appointed professor of 
bacteriology and director of the School of Tropical Medicine of the Uni- 
versity of Puerto Rico under the auspices of Columbia University Again 
he moved his family half way around the world and in September 1928 
took up his duties m San Juan shortly after the island had experienced one 
of its most devastating storms For three years he devoted himself un- 
sparingly to the development of the School of Tropical Medicine and the 
Hospital and their relationship to the local medical problems and medical 
profession His sponsoring of the establishment of the Pnei to Rico Join ml 
of Public Health and Tiopical Medicine on a quarterly basis which has 
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served as the principal medium for publications from the school was an 
outstanding achievement This journal has appeared regularly and has 
gained an enviable leputation in its paiticular field Administrative duties 
m this new assignment were \ en demanding but odd moments w ere found 
for the bacteriological investigation of a number of local diseases 

The summer of 1930 was spent in residence at the Umveisity of Chi- 
cago, where, m the capacity of a visiting professor, he presented a special 
course on the ultraviruses At tins time he realized that Ins two children 
born while he was still a medical student in Ann Arbor were rapidly ap- 
proaching the age where the demands of their education could be satisfied 
only in the States Accordingly, they were placed m school here, and he 
and Mrs McKinley returned to San Juan m the fall Tins break in the 
home life he appreciated was only the beginning of a long period away from 
the children and he concluded that under these circumstances his connections 
m Puerto Rico could not be permanent In the winter of 1931 in collabora- 
tion with the writer, studies on leprosy were begun at the School of Tropical 
Medicine Attempts were made to cultivate the causatn e agent of this 
disease and to transmit the malady to laboiatory animals The results of 
these experiments were published, and in 1937 McKinley spent his sabbatical 
leave m the Philippines confirming and extending these investigations He 
had with him on the fiymg boat a number of specially prepared substances 
which were to be used in the skm-testing of patients with leprosy in Manila 
In September 1931, he accepted the Deanship of the Medical School of 
George Washington University and took up his abode in Washington In 
this new environment the prodigious energy of the man w r as unleashed It 
w'ould be impossible to enumerate the ramification of his activities or his 


accomplishments over the past seven years He threw' himself unstintmgly 
into the task of reorganizing the staff and physical plant of the medical 
school Under his direction this proceeded with a minimum of delay and 
conflict, and the present condition of the institution is a monument to lus 
efforts He was a born leader, and in Washington the multiplicity of 
scientific organizations with which he promptly affiliated responded to the 
stimulus of his personality His proved ability as an administrator was 
responsible for his appointment to innumerable committees and election to 


executive positions in a large number of organizations At the time of his 
disappearance, to mention only a few' of his affiliations, he w'as piesident of 
the Society of Pathologists and Bacteriologists , executive secretary of the 
American Foundation of Tropical Medicine which with the Academy of 
ropical Medicine owes its existence to his indefatigable interest m tropical 
iseases , and a member of the executive committee of the American Associa- 
lon tor the Advancement of Science The services of Dr McKinley m 
ms atter organization, first as Secretary of Section N (medical) and then 

nf , the executlve committee were outstanding and are worthy 

Of special acclaim He gare freely of h.s time in the preparation of the 
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piogiams of the medical section and his contributions to the deliberations 
of the executive committee were significant and far reaching 

One might conclude that the demands of the aforementioned interests 
would preclude active pai ticipation m research, but such was not the case 
He continued his investigations of the ultraviruses and published a number 
of papeis m this field, as well as on leprosy In addition, under the spon- 
sorship of the National Research Council he conducted a survey of tropical 
medicine, spending considerable time abroad in the gathering of the data 
This material was published m a monogiaph entitled “A Geography of 
Disease ” and is recognized as a valuable contribution On the tragic voyage 
he was extending this study by taking samples of the nncrobic content of 
the air at various points over the Pacific which were to be later identified m 
an effort to unravel the enigma of the trans-oceamc spread of pathogenic 
organisms 

In 1917, he marned a classmate, Leola Edna Royce of Saulte Ste Marie, 
Michigan, who suivives him Two children weie bom to them, Janet and 
Royce, both of whom are in college Mrs McKinley, although never 
robust, was ever his constant companion and usually accompanied him on 
all of his trips Their hospitable home was open to a host of loving friends 
His untimely death at the height of a brilliant career has removed pre- 
maturely one who had given his full share, but who had still much to give 
His loyalty, friendship and generous support of all worthy enterprises have 
enriched the woild 

Malcolm H Soule 
Ann Arboi, Mich 
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NUTRITIONAL DEFICIENCY 

By George R Minot, M D , S D , F R C P (Edin and Loud ), F A C P , 

Boston, Massachusetts 

Nutrition is the process of using substances derived from food for 
growth and for maintaining the integrity of the living organism It con- 
sists, as McCarrison 1 has stated, m the taking into the body proper and m 
the assimilation there of materials with which the tissues of the body are 
built up, their waste repaired and their deterioration prevented The ma- 
terials affecting the function of nutrition are oxygen, water, protein dema- 
tives, fats, carbohydrates, mineral elements, and vitamins, among which 
may be included material effective m pernicious anemia Nutritional de- 
ficiency may arise from insufficient energy production as a result of an 
inadequate caloric intake, but it is protein, vitamin and mineral deficiency 
fiat commands our attention today 

Deficiency disease ” is a term which b> custom was applied first to 

in nr n I? ^ CaUSal factor " as deficienc y of vitamins m food, and 

erak an 7 I ^ been USed t0 mclude dlsorders aris ”ig from lack of mm- 
to be soil u r r ? 0nal faCt ° rS Nutntl0nal deficiency disease is apt 
however ^ anSmg ° nly fr ° m a dletary defect Nu tntion, 

Other factorf dS l UP01 \ n0t ° nly what man deCldes to eat bllt on numerous 
f to S 1 as the dl ? estl on, absorption, and proper utilization of 
sufficient amounts of the 36 or more substances required for health Vita 

“rr ****** d ' SeaSe C “ be of as due t 

the failure of consumption or lack of utilization or loss from the bodv of 

«c,r S V al faCt ° rS The ””*"“<»»> essentials, the lack of whtolto iause 

and cannotb^’ V"' “ chemlcaI llnks 111 the cha,n of normal metabolism 
and proteins ? anufa f urad b r the bod y from purified fats, carbohydrates 

cause of™ L„ def" ^ ° f d,et sl,ould be “™ d e«d the 

* Read bet y However, on reflection it is at once apparent 
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that the more proximate factor is the exhaustion or loss of the ntamin by 
the body through natural metabolic processes A defective diet may be the 
cause of the disturbance but only through failure to replace the defect within 
the body Thus, defective food can not be considered the cause of de- 
ficiency disease in quite the same sense, for example, that infected food is 
recognized as responsible for typhoid fever or botulism 

The ErFECT of the Utilization of Energy 

The effect of the utilization of energy on the production of vitamin 
deficiency is significant In general terms the greater the chemical activity 
the more rapid is the depletion of substances m the bodily emironment, the 
lack of which is responsible for nutritional deficiency disease Thus, al- 
though m complete staivation the vitamin intake is nil, starvation is seldom 
associated with signs of vitamin deficiencies, in part perhaps because the 
metabolism is depressed and in part because there is insufficient time for the 
exhaustion of the vitamin stores before death ensues from general inanition 
On the contrary, when the caloric content of the diet is high or the total 
energy expended is high and the vitamin intake is low, a ltarnrn deficiency in 
many instances develops relatively easily and rapidly The ease with which 
a variety of vitamin deficiencies de\elops in individuals who chronically 
imbibe large amounts of alcohol and who are very apt to select a poor diet, 
serves as a striking example, although very many calories may actually be 
derived from distilled spirits they supply none of the other nutritional 
essentials 

That exhaustion of the supply of nutritional factors in the body is the 
essential basis of deficiency disease is also indicated by the fact that such 
disorders are particularly apt to develop at a time in life when the demands 
for these factors are greatest, namely in infancy and childhood, owing to 
growth, and m pregnancy and the puerperium when the physiological strain 
of child-bearing and lactation requires dietary factors to be from 10 to 
over 100 per cent greater than the standard requirements for normal women 

The effect of an increased expenditure of energy on the precipitation 
of deficiency disease is to be observed where scurvy and beri-beri are en- 
demic because these conditions are prone to develop m individuals under- 
taking the greatest amount of physical exertion It was recognized by 
navigators of the seventeenth century that sailors undertaking the hardest 
labor were affected by scurvy before the men occupied with duties calling 
for little physical strain Pathological disturbances such as thyrotoxicosis 
leading to accelerated oxidation processes may also affect the ease with 
which deficiency syndromes appear 

Distinctive data concerning the relationship between vitamin require- 
ment and total metabolism have been gnen by Cowgill 2 for vitamin B x 
(thiamin) His studies indicate that deficiency of this vitamin arises 
more readily as the total metabolism increases if the intake of vitamin Bi 
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remains constant Protection against vitamin Bi deficienc} fails if there 
lS a low vitamin Bx-calorie latio or, as Williams and Spies ’ ha\e sug- 
gested, a low vitamin B r non-fat calorie latio This state of affairs is 
common m chronic alcoholism In this condition other factois act to en- 
hance vitamin Bi deficiency in the body pioper but the low vitamin-calorie 
or non-fat calorie ratio is important in the production of polyneuritis, dis- 
order of the heart, and other manifestations of a deficiency of this nutri 
tional essential 

The influence of excessive calorie intake from food itself on the pio- 
duction of vitamin B, deficiency is illustrated perhaps by the following case 

The patient was a man, usually weighing 160 pounds, who had gained about 55 
pounds m a year because of eating excessively, particularly of sugar and fat He 
did this because he suddenly became rich and declared he had always wanted to eat 
“luxuriously” Signs attributable to vitamin B (complex) deficiency developed, 
neuritis m particular This patient reduced his diet by omitting sugar, chocolate, 
butter (except about 20 grams) and olive oil, but made no other change so that the 
vitamin B, content remained about the same His weight fell slightly more rapidly 
than it was gained, reaching 165 pounds 10 months later Within two months after 
commencing this reduced diet, signs of neuritis and vitamin B (complex) deficiency 
had vanished When the patient found that he could reduce his weight, he decided 
that since he enjoyed the foods omitted he would again eat excessively His weight 
soon increased and polyneuritis returned, to vanish soon after he ate in a reasonable 
manner and partook of a concentrate of vitamin B 

The Influence or the Gastrointestinal Tract 

Defective diets are, of course, a most important cause for nutritional 
deficiency Defective nutrition, hotveter, can arise even when the diet 
seems adequate, because of some disturbance m the state of the gastro- 
intestinal tract and its contents which may act adversely so as to “ condi- 
tion ” or enhance a deficiency of nutritional factors within the body proper 
The difficulty may depend on the improper reduction of raw materials to 
the correct size and constitution for absorption, as can arise for example 
from lack of teeth, diarrhea, or defective gastric secretion Simple tests to 
determine defective absorption are needed Failure of this normal func- 
tion of the alimentary tract alone may prevent the body itself from receiving 
pioper amounts of nutritional essentials Furthermoie, as McCarrisou 
originally showed, widespread changes in the gastrointestinal tract can be 
produced by defective nutrition Such alterations can impair absorption 
leading to a further deficiency of nutritional essentials and a vicious cycle 
is thus established There are innumerable factors that have to do with 
a sorption and the disturbances may be anatomical or chemical and physio- 
ogical Alterations m motor and secretory functions, the composition of 

e intestinal contents and the influence of effects arising from an origin 
cxernal to the alimentary tract may affect absorption One must dis- 
mguis i between the effects being primary or contributory, for disease itself 

i cause all sorts of dysfunction of the intestinal tract The statements 
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to follow simply indicate some of the known relationships between gastro- 
intestinal function and nutrition 

There is little direct evidence regarding faulty absorption from the 
human gastiointestmal tract but, as is indicated below, there is a consider- 
able amount of indirect evidence Perhaps the most direct evidence has 
been given by Groen’ s 4 studies He has shown, by means of intubation of 
the small intestine, that when glucose is kept m contact with a segment of 
the intestine m pernicious anemia the ability of a given area of the intestine 
to absorb it is definitely diminished W ith improvement in the patient upon 
administration of liver extract this function apparently often returns to 
normal Difficulty m the absorption of sugars can not be ascribed only to 
lack of the factor needed for manufacture of noimal blood because Groen 
has shown a similar state of affairs occurred in cases of vitamin Bi de- 
ficiency without anemia and diminished as the patients improved upon being 
given proper therapy In a case of scurvy Groen found this function nor- 
mal It is possible that this defect is due to the lack of some component 
or metabolic derivative of the vitamin B complex certainly contained in 
crude liver extracts Likewise Baiker and Rhoads B have shown that m 
sprue with intestinal symptoms the levels of the fat in the blood after a 
meal rich m fat are low, but that after the injection of liver extract the 
post-absorptive levels of fat in the blood approach normal 

Various organic abnormalities of the gastrointestinal tract are asso- 
ciated with the production of nutritional deficiency syndromes Sometimes 
this results in producing chemical and physiological alterations which may 
be the more immediate cause for producing a deficient state or causing faulty 
absorption Intestinal anastomoses and partial intestinal stenosis have been 
shown to be responsible for numerous different syndromes due to deficiency 
of vitamins and other nutritional essentials The opportunity of correcting 
the organic defect by surgery has on several occasions resulted m cessation 
of the difficulty the body has had in obtaining or utilizing the factors it 
lacked In pernicious anemia, for example, Richardson® and I have ob- 
served patients with an intestinal short circuit who maintained their blood 
with difficulty on liver extract administered orally, but who did so relatively 
easily when it was given intramuscularly These individuals were able to 
maintain their blood without liver extract after the intestines had been re- 
turned to essentially their normal state by operative procedures In such 
instances the influence of a toxic factor arising as a result of the intestinal 
disturbance and acting as an inhibitory agent may be perhaps more sig- 
nificant than the abnormal anatomical relations handicapping absorption 
In pernicious anemia usually a disturbance of a certain portion of the in- 
testinal tract, namely the stomach, is responsible for the profound effect 
upon the nutrition of the individual This is known because Castle 7 has 
shown that a factor in the normal diet becomes effective m the body as 
« i iver extract ” only after interaction with a substance secreted by the 
normal stomach The gastric factor is lacking m most cases of Addisonian 
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pernicious anemia but a deficiency of the food factor ot disorder of absorp- 
tion may lead to a similar syndrome and such disoideis may be conti lbutoiy 
m classical cases of Addisonian pernicious anemia 

Nutritional deficiency can disturb not only chemical and physiological 
functions but also cause anatomical changes m the gastrointestinal tract 
making it still more difficult for the body to leceive the matenal it lacks 
The lack of matenal found m the bioader fractions of liver extiact effective 
in pernicious anemia can lead to degenerative alterations m the gastro- 
intestinal tract, causing atrophic changes m the tongue, esophagus, gastnc 
mucosa, and intestines which appear clinically as signs of pernicious an- 
emia, sprue, pellagra, and in less well defined conditions Entnely similar 
alterations have been produced by Millei and Rhoads s in swine on diets 
deficient m vitamin B 2 or a closely related substance The lack of nutu- 
tional essentials other than those of the vitamin B complex 01 1 elated sub- 
stances, such as vitamins A and C, can also induce degenerative changes m 
the gastiointestinal tract These anatomical changes are in large part re- 
versed following the administration of suitable amounts of the deficient 
substance 


With protein deficiency, edema of the intestinal mucosa may occur, 
leading to difficulty m absorbing the needed protein Diarihea may result 
from edema, further handicapping absorption The vicious cycle may also 
be enhanced by the intake of water and salt for they will favor the develop- 
ment of edema when plasma proteins are deficient If moderately large 
amounts of water and salt are given by clysis when protein deficiency is 
present, as may be done post-operatively or following loss of much blood, 
edema may be precipitated or increased Experimental work and cases illus- 


trating these problems concerning protein deficiency have been presented 
cleaily by C M Jones 9 In this connection Stiauss’ 10 observations on the 
role of the plasma proteins in “ toxemia ” of pregnancy and the value m 
tieatment of reducing the sodium intake should be noted 

Some of the physiological and chemical alterations of the gasti omtestmal 
tiact which enhance nutritional deficiency and which may be caused by nutri- 
tional deficiency may be referred to the motor and secretory functions and to 
the composition of the intestinal contents Whatever causes rapid gastric oi 
small intestinal evacuation and alteration in the tone of these organs may 
lminish the amount of some nutritional factor taken into the body proper 
t ias been shown 1J > 12 - 13 by roentgen-ray studies, that m sprue changes m 
one and activity of the intestine vary with the severity of the disease, and 
n l\u V le " lver extract ls S lven lhese changes decrease and become absent 
® P atieut ^proves and signs of faulty absorption decrease These 
atl i 10US are not specific and consist of distortion of the mucosal pattern 

alterations 1 and^ "! th * cahber 1 of the mtestmal Io °PS Somewhat similar 
f 1 i lack haustial formation have been recorded in other con- 

a clbtT f tar) ’ defiC ' e,1Cy "' aS C ° nS ' dered t0 «*■ 4 ovemSt 

has followed admm.strat.on of vrtamm B, and other nutnt.onal essent.als 
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Inadequate secretions can prevent the body fiom receiving from the 
diet suitable amounts of some nutritional factors The lack of bile may 
perhaps hinder the absorption of vitamin A and material such as vitamin K, 
which may be of value in forming prothrombin The results on nutrition of 
a lack of Castle’s gastric intrinsic factor have been mentioned The role 
that achloihydria plays m favoring the development or increase of nutritional 
deficiency is not well understood, but it undoubtedly is a factor of importance 
and has been suggested as playing a role m causing deficiency of various 
vitamins and some minerals, such as iron and calcium This condition 
may be induced by faulty diets, for example, those rich in farinaceous food 
and sparing in animal protein It has been suggested 14 that lack of some 
factor m the vitamin B complex can induce this condition It is common, 
however, m various types of vitamin and other deficient states Hypo- 
acidity may play a pait directly or indicate a significant disturbance of ab- 
sorptive capacity of the alimentary tract Lack of hydrochloric acid may 
decrease the ease with which substances, for example iron, are liberated 
from complexes which contain them in food and alter the reaction of the 
intestinal contents in such a way as to handicap the absorption or utilization 
of substances 

The mixture inside the gastrointestinal tract can influence what the body 
receives For example, large amounts of some substances such as fatty 
acids and phosphorus may bind other substances such as calcium and iron 
into insoluble forms During digestion the combined effects of low oxygen 
tension, an abundance of readily oxidizable substances and an acid reaction 
provide conditions in which the conversion of ferric to ferrous iron (the 
form m which iron is absorbed) is likely to occur The mixture of the 
intestinal contents may be such as to injure a nutritional factor such as 
vitamin C, as has been suggested by various reports 15> 10 - 17 Like other con- 
ditions it may not be possible to alleviate scurvy by the oral administration of 
the needed substance but only by its injection and, m scurvy, although a 
disorder of absorption may occur, m rare cases a destruction of the vitamin 
may perhaps take place in the intestinal tract It is possible that occasionally 
the intestine may contain particular substances that inhibit absorption 
There are suggestions in the hteiature that lodoacetic acid can inhibit this 
function 

Effects produced on intestinal tract function from an influence arising 
external to this system must also be considered Liver disease can increase 
the tension in the portal system and this may affect the absorption of 
material derived from food Infections may cause low absorption Hey- 
mann’s 18 studies disclosed that 70 per cent of ingested carotene was ab- 
sorbed by normal infants whereas only 36 per cent was absorbed in infants 
with infections Sometimes the amount of a given substance in the body 
may perhaps determine the amount absorbed McCance and Widdowson 18 
have suggested that iron metabolism is regulated by controlled absorption 
They consider that the amount absorbed depends perhaps not upon the con- 
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centration of free ions in the lumen of the gut but upon their relative con- 
centration m relation to the level of the plasma iron and the amount of iron 
m epithelial cells The absorption of calcium can be related to Mtamin D, 
it being impaired with vitamin D deficiency A' erzar has pi esented in- 
teresting studies concerning the role of secietion from the adrenal coitex 
on intestinal absorption and suggests that celiac disease ( Gee-I-I eiter’s dis- 
ease) and “non-tropical” sprue may be possibly “adrenocortical or intei - 
renal disturbances of absorption ” Studies have shown that m adrenalec- 
tomized animals a senes of syntheses important for absorption and other 
metabolic activities are lacking, including the syntheses of fat and the 
transformation of lactoflavm m the intestinal mucosa to flavin phosphoric 
acid (one of the entities of Mtamin B 2 ) 

It is possible that some hormone of the pituitai} may m part control 
tone and motility of the gastrointestinal tract, and the cases of pituitary dis- 
ease and macrocytic anemia ieported by Snapper et al 21 ha\e suggested to 
these authors that the secretion of Castle’s gastnc factoi might be affected 
by some pituitary secretion Of course mail} external influences can affect 
digestion such as exercise, emotional reactions, and the like, and such con- 
ditions always have to be reckoned with m considering function of the 
intestinal tract in relation to nutrition, and are pai ticularly important to 
consider m the treatment of the patient himself 


The Influence of Defective Intermediary Metabolism and 

Inhibitory Factors 

Eien if the body proper has received the usual lequuement of nutri- 
tional essentials, a deficiency may arise, 01 more often be enhanced, because 
of a disorder of their metabolism The fact that some cases of pernicious 
anemia require much larger doses of liver extract parenterally than other 
cases to maintain their blood suggests differences in the intei mediary 
metabolism of 11 liver extract ” Cases showing intrinsic resistance to vita- 
min D -- and to other substances also occur when there is no entirely satis- 
factory explanation for the difficulty It is well recognized that infection 
and severe damage to important organs can precipitate deficiency syndromes 
and that under such circumstances more of the materials lacking m the body 
must be given for cure This applies to material gn en orally or parenterally 
so that faulty absorption is not the only way such disoi ders may act to handi- 
cap the action of nutritional materials The increased metabolism resulting 
rom fever does not seem to wholly explain the inhibitor} or precipitating 
e ect of infection Many studies m recent years regarding the metabolism 

0 vitamin C are among those that illustrate very well that infection de- 
creases the amount of a nutritional essential available in the body for utihza- 

1n° n au 3gam a V1C10US c y cle ma y anse for resistance to infection is 
were by poor nutrition and infection intensifies nutritional deficiency 

of nnt«t SOm f eudence that chromc fatl § ue aIso acts to hinder the utilization 

01 nutritional material 
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It is not surprising m view of the role played by infection m deficiency 
synch omes that Eijkman originally thought that vitamin B t deficiency was 
due to intoxication The fact that large amounts of carbohydrate can im- 
pair the protective power of vitamin B x in relation to the neives ceitamly 
might suggest that a toxic action was responsible for the condition The 
pyruvate and lactate that accumulate f 1 om deficiency of vitamin B, can act 
as toxic substances, but they are not primal lly responsible foi symptoms of 
vitamin B x deficiency 23 Failure of function of the cell from interference 
with its metabolism due directly to B t deficiency is the fundamental cause of 
symptoms The role that two or moi e factors ma> play in causing disease 
is significant and toxic substances can precipitate symptoms of deficiency 
Rhoads ’ 24 studies showing that mdol in an amount that causes no anemia m 
dogs fed a normal diet can produce anemia when dogs aie fed a diet which 
causes black tongue are most significant The condition can be prevented 
and cured by liver extract Miller and Rhoads 25 ha\e also shown that the 
susceptibility of the canine hematopoietic function to damage by amido- 
pyrine is influenced by diet Substances may act pei haps to deplete resen e 
supplies, as has been shown expei imentally by White 20 to be the action of 
lodoacetic acid on the sulphur containing ammo acid leserves 

Disease of the liver can adveisely affect nutrition It can pi event the 
adequate storage of vitamin A and adversely affect the metabolism of caro- 
tene The livei influences in some unknown way the metabolism of vitamin 
D With severe damage to the liver it is necessary to give much laiger doses 
of this vitamin than usual to cure tickets 27 Plasma protein depletion is 
enhanced by livei disease Nutritional factors can also alter liver function 
The amount of fat stored in the liver can be related to the vitamin B 2 in- 
take 28 The effect of a superabundance of nutritional essentials in favoi ably 
influencing liver disease is worthy of much more study Patek 29 and Good- 
hart and Jolhffe 30 among others have indicated the advantages of such treat- 
ment 

Inside the body the balance between one substance and another may 
influence the availability of a nutritional factor as has been noted concerning 
vitamin B, and an excess of carbohydrate Another example is that lacto- 
flavin has a sparing effect on vitamin Bi 31 If one keeps m mind the role 
that such substances as vitamin play m mtermediaiy carbohydrate me- 
tabolism and vitamin C m the balanced chemistry of oxidation reduction, 
it is not difficult to visualize the many wa>s that may bring about the im- 
proper utilization of nutritional essentials inside the body 


Depletion or Nutritional Essentials by Loss trom the Body 

It has been noted that nutntional deficiency disease arises because of a 
failure of consumption or utilization of essential factors Increased chemi- 
cal activity may enhance their depletion Depletion may arise because of a 
defective diet, abnormality of gastrointestinal function, and disorder of mtei- 
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medial y metabolism Damage to oigans and their alteicd function in- 
fections, and toxic substances may act m an mhibitoiy way to intensify a 
deficiency Theie is anothet method by which depletion of nutntional 
factors may anse, namely, loss fiom the body of the fonned essentials 
In pregnancy some nutritional elements must be gi\cn to the fetus, thus 
diminishing the mother’s supply Piotem may be lost thiough the kidneys, 
into effusions in the pentoneal and pleuial cawties and from suppuration 
and serous drainage from suigical wounds With loss of blood essential 
elements leave the body Iron deficiency is moie often attnbntable to 
chronic loss of blood than to any 7 other mechanism Moie than one of 
the diffeient mechanisms that induce nutntional deficiency 7 are usually active 
in any 7 one case The physician should 1 ecall this in pi actice and attempt to 
correct all possible faults that might handicap nutation 

Remarks Concerning Diagnosis, Treatment, and Particularly 

Prevention 

An appreciation of the nature of nutation and of the mechanisms in- 
volved m producing nutritional deficiency forms the background upon which 
diagnosis, treatment, and pievention depend There follow 7 a few 7 remaiks 
concerning these aspects with especial emphasis on that most important 
problem, namely prevention 

Nutritional failure in practice is seldom complete or simple It is often 
complicated by a variety of mechanisms inducing its origin or aggrar atmg 
the initial abnormality The occurrence of a mild state of suboptimal nu- 
trition or a borderline state of partial deficiency is very common and ex- 
amples of classic scurvy, beriberi and the like are relatively rare Whenever 
there is evidence that one nutritional essential is lacking, leading to a clear 
cut syndrome, it is usually possible to show that deficiency of other factors 
exists so that multiple deficiency is the rule Signs indicative of outstand- 
ing deficiencies of two or moie factors m one individual are not rare An 
era appears to be approaching when by quantitative chemical tests, some of 
which are well developed and others under study, it may be possible to ap- 
praise the nutritional status of an individual For some time yet we must 
be satisfied to diagnose in many instances of partial deficiency that such a 
condition merely exists without being able to name with any precision 
exactly what factors are lacking Even when outstanding signs of de- 
ficiency are present it is often impossible to state exactly what nnssmg 
lactor is responsible for each and every manifestation although, of course, 
t iere are certain signs characteristic of deficiency of each vitamin and rnm- 
era , and the like Multiple manifestations can be related to a single de- 

ciency We must, however, attempt to define and learn in exactly what 
V'ay symptoms and signs found m deficiency states are produced 

ie prevention of nutritional instability is of prime importance Often 

ie results of pronounced deficiency are not reversible as, for example, the 
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bone deformities resulting from rickets, the loss of the teeth from scurvy 
and central nervous system degeneration in pernicious anemia On the 
contrary certain defects can be repaired, such as the damaged capillaries in 
scurvy and the blood m pernicious anemia It is the vague borderline 
states of nutritional failure of mild degree that are of great importance to 
lecogmze and correct, and here we usually have to be guided by general 
symptoms, a detailed history, and hints obtained from various sources in- 
cluding newer chemical and other tests 

The early general symptoms of nutritional deficiency are vague, a sense 
of fatigue or lack of energy, inefficiency, and mental irrritability are com- 
mon Mild anemia and simple disorders of the digestive tract are the rule 
Symptoms and signs of deficiency may be referable to essentially any tissue 
of the body but disorders referable to the bones, faulty growth, the gastro- 
intestinal, neural, blood-forming and reproductive systems, and the skin 
are particularly common The history may indicate that the patient is 
nervous, has a poor appetite, mild digestive symptoms, and is fussy and 
finicky regarding his choice of food He may be m such haste that he has 
not time for a proper luncheon and is too tired to eat a proper meal m the 
evening As a result the individual is easily exhausted and nervously un- 
stable The exact deficiency present can not be stated but proper food will 
go a long way to improve such a patient 

There is a wide range between the minimal and optimal requirement of 
dietary factors and studies concerning this subject are few Those made 
on the utilization and retention of vitamin in children by Knott 32 are 
significant m this respect She has shown that a definite trend toward 
higher retention of vitamin B x accompanies higher levels of intake The 
level of vitamin producing the highest retention may be considered optimal 
and the wide range observed between minimal and optimal requirement 
aids to explain the existence of mild vitamin B x deficiency m children and 
the beneficial results obtained by the addition of vitamin Bi to the diet 
We should be alert to detect physiologic changes due to deficiency long 
before gross pathologic alterations appear Such conditions as a low 
content of vitamin C in the blood and urine and slight subnormal ability to 
adapt vision to darkness (associated with insufficient amounts of vitamin 
A) often occur m individuals who consider themselves well and who show 
no other signs or symptoms associated with deficiency These changes 
can be corrected by supplying the deficient substance Although no one 
positively knows what harm slight physiologic alterations of nutritional 
factors cause m apparently otherwise normal persons, they certainly can 
not be looked upon as desirable conditions for health The subtle effects 
produced by long standing slight nutritional defects need evaluation, but 
m practice they should be prevented if possible In considering the far- 
reaching influences of faulty nutrition it should be recalled that there is 
evidence that it may affect adversely the span of life and that the undesirable 
effect of a faulty diet in the zone of partial deficiency may become detectable 
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only after years or generations, and that a deficient diet may impair the 
vigor and resistance of an individual for some period after he partakes of 
an adequate diet In this connection the observations of Bloomfield and 
French 33 on rats are of interest They observed that comparable i ats on 
the same defective diet showed gieat individual variation in weight loss 
A long time after the weight loss had been restored b> a normal diet the 
rats were subjected to the same deficient diet and the same animals which 
lost the most weight were the ones to do so again and even more rapidly 
a second time 

The activities of the League of Nations and the national alertness to 
the importance of proper nutrition m the de\elopment of the child, in the 
prevention of disease and for buoyant rather than merel) satisfactory 
health is of great significance to mankind Educational efforts can lead to 
improvement of the nutritional status of a large number of individuals, and 
m so doing, as McLester 31 has noted, the essential nature of am one food 
factor or group of factors must not be emphasized Faddism is a cause of 


nutritional failuie The doctor must keep in mind that an optimal diet 
leads to better health than many usual diets with minimal requirements of 
some essential substances Fie must not only be able to advise groups of 
individuals, such as pupils m school, legardmg diet, but be alert to pre\ent 
nutritional disorders in a given patient Iiis attention, foi example, to 
the iron, protein, and sodium intake in pregnancy will minimize anemia and 
toxemia It is well to remember that since the nutritional states of mothers 


affect the well being of infants, the health of the whole population depends 
to a greater or less extent on maternal nutrition Likewise, let us recall 
that at no period of life is optimal nutrition more important than in infancy 
and childhood, because nutritional defects so readily produced then may 
be at the root of disorders arising at any time later in life The physician 
will observe many patients of all ages with mild symptoms where meticu- 
ous attention to diet will improve their well being He should be conscious 
tiat a nutritional defect may exist and play a role of importance m many 
patients whom he sees when the symptoms presenting would not readily 
suggest that a better diet would be of distinctive value The frequency of 
a coition has been shown to be diminished in individuals placed on optimal 
ciets, and decrease of nervousness and better attention to school studies 
may occur when the pupil partakes of a diet unusually rich in protective 
oocs Faulty nutrition may act to spring a tiap which aids to produce a 
on i ion which diet does not correct Hertz and Means ’ 35 observation 

is of P lh° nOUnCed T Veight l0SS may be a P reci P ltatm g factor m thyrotoxicosis 
rr -i 1S sort 15 possible, I believe, that such a disturbance may play a 
role in an occasional case of leukemia ’ 

dIovpH 1 i ficiency syndrome is clear cut, specific treatment must be em- 

of preDaratm, 0 ^ /° Ute ° ften SuffkeS Today ’ h °wever, the availability 

placed easily nH° f n Vlt i amiI1S f ° r mject,on P ermits lar S e amounts to be 
P 9 m the body proper and is of great value m the treatment of 
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severe cases and sick individuals Satisfactory results will often be ob- 
tained only when distinctly large amounts are given The rapid and drama- 
tic improvement seen upon injection of vitamin B x in cases of heart dis- 
order and polyneuritis associated with its deficiency and the striking effects 
of nicotinic acid m pellagra are among other examples of the value of 
modern therapy m deficiency disease When specific therapy is given an 
attitude must not be taken that it is not necessary to watch the patient closely 
and that no more need be done than administer the substance in question 
In the early days of specific treatment adverse symptoms occasionally ap- 
pear arising from the material given, for example, tetany in rickets requiring 
the intravenous administration of calcium, and edema in pernicious anemia, 
about the time the patient begins to sit up, which clears as liver extract is 
continued The deficient state must be met m toto and, as the patient im- 
proves following specific therapy, attention must be given to all aspects of 
his case 

In spite of the fact that diagnosis of the exact deficient state must be 
made as accurately as possible, it is often of more practical importance to 
recognize that the patient has nutritional deficiency than to be able to name 
exactly what nutritional deficiencies he has In many cases of mild de- 
ficiency the precise condition can not be defined and in an effort to correct 
the condition the administration of supplements of manufactured concen- 
trates alone will not at present solve the problem As has frequently been 
stated experience tells us that a mixed diet of natural food stuffs, one es- 
pecially rich in milk, green vegetables, fruit, butter, eggs and food with 
ample protein of good biologic value gives the best results 

Concluding Remarks 

Ideally we should have no cases of nutritional deficiency to treat for if 
we lived m a Utopian world preventive measures would banish their exist- 
ence This would not be brought about by diet alone because, as has been 
discussed, there are many other factors than diet that play an important 
role m establishing nutritional deficiency in man If, however, the op- 
timal, not the usual, diet for man at all ages and under varying circum- 
stances of his activity and environment were known, and if throughout 
generations each person took an ideal diet — one nicely adjusted to all its 
constituents at an optimal level for the best possible achievement — not only 
would much illness be prevented but the physical and mental development 
of man would be improved 
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STUDIES ON THE PATHOLOGICAL PHYSIOLOGY OF 
THE EXOPHTHALMOS OF GRAVES’ DISEASE ^ 


B> David Marine, M D , FACP, Nczv Yoth, N Y 

The chronic progressive exophthalmos of the type seen m Giaics dis- 
ease, even when uncomplicated, is obviously a highly complex phenomenon, 
perhaps as complex etiologically as Graves' disease Although both have 
been studied for more than a century they are still involved in doubt and 
controversy 

My primary interest in the study of exophthalmos has been the hope 
that a further understanding of this symptom might throw additional light 
on the etiology of Graves’ disease There is also the immediately practical 
question of how to continue subtotal thyroidectomy in the treatment of 
Graves’ disease and at the same time prevent the occasional development of 
so-called “ paradoxical ” or “ malignant ” exophthalmos 

The exophthalmos of Graves’ disease is a chronic, progressive, bilateral 
protrusion of the orbital contents One says ‘ bilatei al,’ though rarely it is 
unilateral, and usually it is not symmetrical, either in man or in animals 
— of the animals so far studied it is most asymmetrical in the guinea pig 
This form of exophthalmos is also seen occasionally in human rickets 1 and 
may be produced experimentally in the set ere low P rickets m rats (Thomp- 
son 2 ) It is also seen m acromegaly, 3 in the leukemias, 1 m chronic ne- 
phritis, 5 and m experimental chronic renal insufficiency Possibly, the 
forms seen m congenital syphilis 0 and in the Hand-Schaller-Christian syn- 
drome 7 may be of this type Exophthalmos is usually a late symptom in 
all of these diseases, just as in Graves’ disease It is present m about two- 
thirds of the cases of primary Graves’ disease, i e , below the age of 45, but 
it is relatively infrequent in those cases developing during the decline of 
sexual life (toxic adenoma, adenomatous goiter, iodine Basedow, meno- 
pausal Graves’), so that if all cases, irrespective of age and sex are included, 
it is present in about one-third of the cases 


Etiology 

Basedow 8 thought it was due to a hypertrophy of the cellular tissues in 
the orbit Sattler,® W Krauss 10 and many others thought it was due to 
venous congestion and edema After the demonstration by Askanazy 11 
o fatty degeneration of the recti muscles in Graves’ disease and the oc- 
currence of a chrome inflammatory swelling of these muscles m the late 
stages of severe exophthalmos (Naffziger 12 ), the view that the exophthal- 
mos was due to enlargement and weakness of these muscles was advanced 
upplementmg all these theories is the idea that an increased normal or 

From^I ^v/° re , the American College of Physicians, New York City, April 8 1938 
irom the Laboratory Division, Montefiore Hospital, New York City ’ 
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abnormal thyroid secretion is also necessary None of these theories is 
now considered of primary importance, since the exophthalmos, at least in 
its earlier stages, shows considerable variation from day to day, both m 
man and animals, and also may disappear after death, or under general 
anesthesia, or after section of the cervical sympathetic However, the de- 
generative and inflammatory changes mentioned above are unquestionably 
important secondary, complicating, and even contributing factors, but m 
my opinion are always the result and never the cause of exophthalmos 
The experimental study of exophthalmos began m 1858 with the dis- 
covery of H Muller 13 of the smooth muscles of fhe orbit of mammals 
Muller recognized two groups of these muscles (1) penorbital, and (2) 
palpebial muscles The penorbital muscle is well developed in lower mam- 
mals and consists of a muscular cone whose base is attached to the orbital 
septum and bony rim of the orbit and whose apex is attached to the ring 
of Zmn In amphibians, reptiles, birds and some aquatic mammals (seal, 
dolphin) the muscle fibers have cross striations This is a powerful muscle 
and envelops the entire contents of the orbit except the lacrimal gland In 
the lower mammals it is capable of pushing the orbital contents forward 
when electiically stimulated in spite of the normal antagonism of the recti 
and retractor bulbi muscles This was first demonstrated by Wagner in 
1859 14 and more extensively studied by Claude Bernard, Aran and others 
MacCallum and Cornell 15 (1904) by removing the roof of the orbit in the 
dog and stimulating the cervical sympathetic, observed typical smooth 
muscle contraction waves passing back over the muscle 

In man and the anthropoids, the penorbital muscle is vestigial and be- 
cause of this most students have rejected the idea that its contraction can 
have any influence on the position of the orbital contents in man We know 
that cutting the cervical sympathetic causes a Horner’s syndrome m man 
just as m animals, although the ensuing enophthalmos is not quite so 
striking m man The palpebial muscles of Muller are present m both the 
upper and lower lids only in man and anthropoids In the lower mammals 
palpebral muscles composed of smooth muscle fibers occur only in the lower 
lid and m some mammals (seal and dolphin) these muscles also are 
striated These involuntary palpebral muscles in man form an incomplete 
ring around the globe (Hesser 16 ) and ancestrally are derived from the stri- 
ated recti muscles In 1907 Landstrom 17 described a cylinder of smooth 
muscle fibers inserted into the fascia of the globe near its equator and ex- 
tending anteriorly to the orbital septum Evidence for separating such a 
group of muscle fibers from the palpebral muscles of Muller seems in- 
adequate No one doubts that hd-lag (von Graefe’s sign) and widening 
of the palpebral fissure (Stellwags and Dalrymple’s signs) are principally 
due to increased tone of the palpebral muscles of Muller It is only the 
protrusion of the globe in man by the increased tone of the vestigial peri- 
orbital muscle that is doubted, even though section of the cervical sym- 
pathetic may instantly abolish the exophthalmos and lid spasm and produce 
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mophthalmos in man as well as in animals As above mentioned, this 
muscle is fully capable of protruding the orbital contents in the lower mam- 
mals, but m man and m monkeys it seems to be inadequate and one has to 
invoke the additional factor of a weakness of the recti or antagonistic 
muscles to account for the exophthalmos of Graves’ disease 

The sympathetic innervation of the muscles of Muller as shown by 
Claude Bernard may be represented schematically by ganglion cells m the 
lateral horns of the spinal cord, whose axones emerge at the level of the 
first and second dorsal vertebrae, and end around the ganglion cells of the 
superior cervical ganglion from which the postganglionic fibers extend to 
the muscles In 1909 Karplus and Kreidl 18 showed that stimulation of 
the hypothalamus m cats, laterally and slightly posterior to the infundi- 
bulum, caused maximum dilatation of the pupil, widening of the palpebral 
fissure, and thus established true sympathetic representation m the hypo- 
thalamus The pathway from the hypothalamus to the lateral horns of the 
spinal cord is unknown 

In 1910 Gley 18a reported the development of exophthalmos m one male 
puberal rabbit following thyroidectomy In 1931 Schockaert, 10 working 
with baby ducks, and Loeb and his co-workers, 20 using young guinea pigs 
(adults are highly resistant), observed that exophthalmos developed m from 
seven to ten days following the daily injection of anterior pituitary 
extracts In 1932 Marine, Baumann, Spence and Cipra 21 reported the 
occurrence of exophthalmos in puberal rabbits that developed parenchy- 
matous goiter on a diet of alfalfa hay and oats and the daily intramuscular 
injection of 0 1 c c or more of methyl cyanide The fact that exophthalmos 
did not develop until large parenchymatous goiters appeared and that such 
goiters were associated with hypertrophy of the anterior pituitary of the 
type seen after thyroidectomy suggested that there was a close association 
between thyroid deficiency and increased activity of the anterior pituitary 
and exophthalmos Accordingly, we removed the thyroid from rabbits and 
found that exophthalmos was more easily and more quickly produced 22 By 
analogy it also seemed likely that the production of exophthalmos in guinea 
pigs by anterior pituitary extracts would be facilitated by thyroidectomy 
This also was found to be true and indicates that the exophthalmos promot- 
ing effect of anterior pituitary extracts is brought about by action on other 
end organs than the thyroid 23 Smelser has reported similar observa- 
tions 2,1 Ihe observations of Friedgood 25 on guinea pigs further con- 
rmed the importance of thyroid deficiency He found that the best exoph- 
t almos produced by anterior pituitary extracts developed after the metabolic 
lates had fallen below normal It was now established that the thyroid 
ormone took no positive part m the production of exophthalmos and also 
lat some substance produced m the anterior pituitary was directly, or m- 
lrec y through its interrelations, responsible for the exophthalmos, possibly 
y aC ing on a sympathetic nervous mechanism within the central nervous 
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system (hypothalamus) Pituitary extiacts will not produce exophthalmos 
if the cervical sympathetic is cut 

It is well known that exophthalmos cannot be produced by the ad- 
ministration of thyroxine 01 desiccated thyroid either m man or in animals, 
despite occasional positive reports in the literature (Notthafft, 28 Brain 27 ) 
Indeed, the opposite is true Thyroxine offers specific protection against 
the development of exophthalmos in rabbits, guinea pigs and probably man 
It has also been shown that this form of exophthalmos may be cured in 



Fig 1 March 6, 1935 Moderate exophthalmos post-thyroidectomy Males 

rabbits by thyroxine (figure 2), and there is considerable evidence that 
thyroxine is beneficial m human exophthalmos In the presence of abun- 
dant thyroid tissue, iodine is as effective as desiccated thyroid in preventing 
exophthalmos in rabbits and guinea pigs, and there is rapidly accumulating 
evidence that the present wide-spread use of iodine in the tieatment of 
Graves’ disease is gradually reducing the incidence of exophthalmos in 
Graves’ disease Plummer and Wilder 28 report a drop from 69 to 40 per 
cent in the incidence of exophthalmos since 1922 The mechanism of ex- 
ophthalmos production appears to be due to the action of an excess of some 
anterior pituitary hormone directly, or indirectly through the gonads^ on a 
sympathetic center in the hypothalamus Such stimulation of the sympa 
thetic center apparently becomes effective only when thyroxine is great y 
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decreased, winch suggests that such centers ate held in a delicate balance by 
the interaction of many hormonal factors Thyroid insufficiency, relative 
or absolute, therefore, is a necessary condition in older that this form of 
exophthalmos may develop, yet it does not occur m the severe thyroid de- 
ficiencies of endemic cretinism or in Gull’s disease It is obvious, theiefore, 
that other factors than thyroid deficiency and hyperactivity of the anterior 
pituitary are involved We have many tunes pointed out that sex and age 
are important In rabbits it is pioduced most easily at the age of puberty 
and is approximately 20 per cent more frequent m males We have also 



Fig 2 April 23, 1935 Same rabbits as in figure 1, 48 days later, after having received 02 
gm desiccated thyroid daily during this period 


pointed out that those rabbits which develop the best exophthalmos are 
sexually more actire In view of the age and sex differences and of the 
increased sexual development following thyroidectomy in puberal rabbits, 
we 5lave stU( hed the effect of gonadectomy on the development of the 
exophthalmos, and found that no frank exophthalmos developed in 38 adult 
ma e and 23 adult female rabbits after gonadectomy 29 We have also 
studied the effect of gonadectomy on the regression of exophthalmos m nine 
ma e rabbits and found that it regressed completely within three to five 
weeks, whereas it was unchanged in the controls One of the rabbits m 
w uch regression occurred following gonadectomy had had exophthalmos 
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continuously for 45 months despite bilateral cryptorchidism and later uni- 
lateral orchidectomy Attempts to analyze the sex gland factor have been 
made by means of cryptorchidism, by which we attempted to split the pos- 
sible effect of the germinal epithelium from that of the interstitial cells 
We found that exophthalmos did not recede in cryptorclnd rabbits even after 
six months 30 The evidence so far obtained indicates that the germinal 
epithelium has little, if anything, to do with the development of exoph- 
thalmos, but that the degree of functional activity of the interstitial cells is 
an important factor in determining the development of exophthalmos It 
further suggests that the absence of exophthalmos m myxedema and m 
cretinism may be in some way related to the lack of development of suf- 
ficient internal secretion of the gonads as in cretinism or to the loss of some 
of these internal secretions as in myxedema Following up the evidence 
that the interstitial cells of the testis were producing some hormone which 
in association with reduced thyroid secretion, increased pituitary activity 
and perhaps other endocrine and mineral imbalances was capable of main- 
taining an existing exophthalmos, we have carried out experiments on rab- 
bits using testosterone propionate, androsterone and dehydro-androsterone 
Only m rabbits that had had exophthalmos and recovered or had latent 
exophthalmos or had mild exophthalmos did the administration of these 
androgens increase or produce exophthalmos The reactions were greatest 
with testosterone propionate and least with dehydro-androsterone Feeding 
desiccated thyroid counteracts the exophthalmos promoting effect of the 
androgens > In no instance was exophthalmos produced in rabbits that had 
never had exophthalmos, irrespective of whether they had been subjected 
to thyroidectomy, thyroid feeding, cryptorchidism or gonadectomy, suggest- 
ing that other factors must be favorable in order to obtain exophthalmos 
with androgens These observations suggest that the promoting effect of 
androgens on exophthalmos may be an important factor m the percentile 
increase in the incidence of post-thyroidectomy exophthalmos in Graves 


disease m males 

Why female rabbits are more resistant to the development of exoph- 
thalmos is not known, although it is tempting to suggest that the protection 
which oestrone gives to the anterior pituitary and its antagonistic action to 
androgens may be factors The fact that exophthalmos often ecomes 
more pronounced during menstruation, at which time the blood oestrogens 
are at their lowest level and the androgens l elatively high, may e s, S n * can 
Also m this connection the increased incidence of Graves disease during 
and after the menopause is suggestive The administration of oestrone, 
100 R U , twice daily for two months to male rabbits with fully developed 
exophthalmos, however, has not noticeably influenced it leie are, on ^ 
other hand, several reports of human exophthalmos having been benefite 
by oestrongemc substance (Halpern, 1933 s1 ) 

*This finding can be correlated with the well known A ? ^ in^nUs^ndTpro- 

desiccated thyroid on the gonads (depresses ovulation and spe g 
duces hen feathering in male birds) 
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Other factors are also involved Foi example, the diets necessaiy to 
produce experimental goiter and exophthalmos are abnormal, particular!} 
as regards calcium and phosphorus ratios Reference has alieady been 
made to the occurrence of exophthalmos in high Ca low P rickets, and since 
the work of Aub and coworkers 32 we know that great calcium and phos- 
phoius losses occui in typical Gra\es’ disease, even to the occurrence of 
osteoporosis Pugsley and Anderson 33 have confirmed Aub’s human ob- 
servations m the experimental Graves’ disease-like s)ndrome of rats and 
guinea pigs produced by anterior pituitaiy extract Since vanations in the 
Ca and P ratios (particularly high P and low Ca) greatly increase the irri- 
tability of nerve and muscle cells (tetany) it is possible that the abnormal 



tic 3 July 16, 1935 Same rabbits as figures 1 and 2 Recurrence of exophthalmos after 

stopping desiccated thyroid 


Ca and P metabolism may be a basic factor, although nothing definite is 
known at present 


Finally there are some practical features that should be mentioned It 
ias been known since partial thyroidectomy was first introduced into the 
t erapy of Graves’ disease that occasionally exophthalmos developed or in- 
creased after the thyroidectomy The more recent subtotal thyroidectomies 
associated with subnormal metabolic rates have undoubtedly further in- 
crease tie incidence of post-thyroidectomy (so-called malignant or para- 
S‘ C t al) ex ophthalmo S I have collected 56 reports of such cases from the 

exoenmenf a V h ff yearS ’ and m the hght of the sex difference and the 

P mental effects of androgens, castration and cryptorchidism on exoph- 
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thalmos of rabbits it is significant that 60 per cent of these human cases 
were also in males As regards treatment, the only medical measures that 
have been found beneficial aie iodine and desiccated thyroid m large doses 
In the light of our experiments oestrogenic substance might be combined 
with iodine in the attempt to further depress anterior pituitary and gonadal 
function m these cases In the experimental exophthalmos of rabbits iodine 
m the presence of sufficient thyroid tissue or desiccated thyroid m large doses 



Fig 4 Sagittal sect.on rabb.t’s orbit sufficcntly external to the 

oibitahs (marked X) as a continuous band from superior to inferior fc 

usually effects a cure (figures 1, 2, 3) In ^ ie ^ U j ian CaSCS t^p^Lces 

been reported from the use of desiccated thyroid but most , of j'® 
doubtless were complicated by secondary degenerative an u 
changes m the orbital tissues On the other hand it may be readily _pre\ e 
m rabbits and guinea pigs by iodine and desiccated tijroi ° , 

sufficiency, no exophthalmos All the recent literature reports indicate that 
it is being prevented in Graves’ disease by the more extensive use o 
that has taken place during the past 15 years The mo e o ac ion o 
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and thyroxine in preventing exophthalmos, I believe, is due to the main- 
tenance of normal oxidation processes which in turn protect the pituitary 
and gonads from hyperactivity and in some unknown way this balance of 
pituitary-gonad-thyroid interrelations protects essential sympathetic nerve 
centers in the hypothalamus 

Regarding surgical treatment, division of the ceivical sympathetic 01 
removal of the superior cervical ganglion has been performed by Jaboulay, ri 
Jonnesco 35 and C H Mayo ” in man In the expei imental exophthalmos 
of rabbits and guinea pigs this operation completely and immediately abol- 
ishes the exophthalmos but in human cases it would not be justified in the 
mild uncomplicated cases where it would be effective, and it would be in- 
effective in those complicated by extensive organic changes m the oibital 
tissues In this group the drastic operations of Naff ziger and others may be 
indicated when life saving measuies are necessary 

Summary 

Thyroid insufficiency (relative or absolute) and anterior pituitary hyper- 
activity appear to be two of the essential factors underlying the development 
of the exophthalmos of Graves’ disease Yet the fact that exophthalmos 
does not occur m myxedema and cretinism clearly indicates that other factors 
than thyroid insufficiency and pituitary hyperactivity are necessary Evi- 
dence has been reported indicating a definite sex difference m the incidence 
of thyroidectomy exophthalmos in both man and rabbits and that an increase 
in the functional activity of the interstitial cells and possibly of the adrenal 
cortex is necessary Thyroidectomy with its ensuing increase m sex gland 
activity, mediated both as a direct gonad-thyroid interrelationship and as an - 
indirect one through the pituitary, and also the parenteral administration of 
synthetic androgens promote the development of exophthalmos in the rabbit 
Gonadectomy abolishes and cryptorchidism maintains an existing exoph- 
thalmos in the rabbit Disturbances m Ca and P metabolism (especially 
high P and low Ca) affecting neuromuscular irritability appear to be neces- 
sary additional factors 


BIBLIOGRAPHY 

1 Rainess, L Eye symptoms in rachitis, Arch Pediat , 1930, xlvn, 55-57 

2 Thompson, J The influence of calcium and iodine on growing rats, Endocnnolotn 

1933, wii, 537-549 

3 Weidler, W B Acromegaly with extreme degree of exophthalmos, Boston Med and 

Surg J r , 1916, clxxn, 506 

^ ^ 72 q E ’ ^ ^ ’ arK * ^ UY ’ ^ Exophthalmos m leukemia, Am Jr Oplith , 1933, xvi, 718— 

S Barker, L F, and Hanes, F M Exophthalmos and other eye signs m chronic ne- 
pnritis, Am Jr Med Sci, 1909, cxxxvui, 669-684 

altexhoff Exophtalmie congemtale syphihtique, Ann d’ocul, Brux, 1889, cn, 108- 

“K* ^ ^e Augemeranderungen bei der Schuller-Chnstian-Handschen Er- 

kranhung, Arch f Ophth, 1937, cxxxvi, 403-433 



452 


DAVID MARINE 


8 von Basluow Exophthalmos durch Hypertrophic des Zellgewebes in der Augenhohle, 

Wchnschr f d ges Heilk , 1840, vi, 197, 220 
Die Glotzaugen, Ibid , 1848, xiv, 769-777 

9 Sattllr, C liber den sogeiiannten Landstromschui Muskel und seine Bedeutung fur 

den Exophthalmus bci Morbus Basedown, Ber d ophth Gesellsch , Heidelberg, 1911, 
P 181 

10 Krauss, W Zur Anatomie der glatten Muskeln der menschhchen Augenhohle nach 

Untersuchungen am Neugeborenen I Die Membrana orbitalis musculosa, Arch f 
Augenh, 1912, Kxi, 277-306 

11 Askanazy, M Pathologisch-anatomische Beitrage zur Kenntms des Morbus Base- 

down, insbesondere uber die dabei auftretende Muskelerkrankung, Deutsch Arch f 
klm Med, 1898, lxi, 118-186 

12 Naffziger, H C Pathologic changes m orbit in progressive exophthalmos, with special 

reference to alterations in extra-ocular muscles and optic disks, Arch Ophth , 1933, ix, 
1-12 

13 Muller, H Einige Bemerkungen uber die Binnenmuskeln des Auges, Arch f Ophth , 

1858, iv, 2 abth , 277-285 

14 Wagner, R Notiz uber einige Versuche am Halstheile des sympathischen Nerven bei 

emer Enthaupteten, Ztschr f rat Med , 1859, v, 3 Reihe, 331-333 

15 MacCallum, W G, and Cornell, W B On the mechanism of exophthalmos, Med 

News, 1904, lxxxv, 732-736 

16 Hesser, C Der Bindegewebsapparat und die glatte Muskulatur der Orbita beim 

Menschen lm normalem Zustande, Anat Hefte, Wiesb, 1913, xlix, 1-302 

17 Landstrom, J liber Morbus Basedown erne chirurgische und anatomische Studie, 

These, Stockholm, 1907 

18 Karplus, J P , and ICreidl, A Gehirn und Sympathies, Pfluger’s Arch , 1909, cxxix, 

138-144 

18 (a) Gley, E De l’exophtalmie consecutive a la thyroidectomie Presentation 

d’ammaux, Compt rend Soc de biol , 1910, lxvm, 858-862 

19 Schockaert, J A Hyperplasia of thyroid and exophthalmos from treatment with 

anterior pituitary in young duck, Proc Soc Exper Biol and Med, 1931, xxix, 
306-308 

20 Loeb, L, and Friedman, H Exophthalmos produced by injections of acid extract of 

anterior pituitary gland of cattle, Proc Soc Exper Biol and Med , 1932, xxix, 
648-650 

21 Marine, D, Baumann, E J, Spence, A W, and Cipra, A Production of goiter and 

exophthalmos in rabbits by administration of cyanide, Proc Soc Exper Biol and 


Med , 1932, xxix, 822-823 

22 Marine, D , Rosen, S H , and Cipra, A Further studies on the exophthalmos in rab- 

bits produced by methyl cyanide, Proc Soc Exper Biol and Med , 1933, xxx, 

23 Marine, D, and Rosen, S H Exophthalmos in thyroidectomized guinea pigs by 

thyrotropic substance of anterior pituitary, and the mechanism mvo ve , roc oc. 


Exper Biol and Med , 1933, xxx, 901-903 , , 

24 Smelser, G IC Experimental production of exophthalmos resembling that foun 

Graves’ disease, Proc Soc Exper Biol and Med, 1936, xxxv, 

25 Friedgood, H B Experimental exophthalmos and hyperthyroidism m guinea pigs 

Clinical course and pathology, Bull Johns Hopkins Hosp, ’ lv ’ 

26 Notthafft, A Ein Fall von artificiellem akutem thyreogenem Morbus Basedow, 

zugleich ein Beitrag zur Frage der Schilddrusenfunction ra ® e er e 10 °®' e 

des Morbus Basedow, Centralbl f inn Med, 1898, xix, in7 , 

27 Brain, W R Exophthalmos following administration of thyroid extract, Lancet, 193 , 


i, 182-186 . . , , t 

28 Plummer, W A, and Wilder, R M Etiology of exophthalmos, constitutional factors, 
with particular reference to exophthalmic goiter, Arch Opht , a, xm, 



EXOPHTH U/MOS OF GR WES* DISEVSE 


453 


29 Marine, D , and Rosen, S H Influence of gonads on exophthalmos m rabbits, Proc 

Soc Exper Biol and Med, 1936, x\x\, 354—356 

30 Marine, D , and Rosen, S H Effects of cryptorchidism and castration on exoph- 

thalmos m rabbits and guinea pigs, Am Ji Physiol, 193S, cxxi, 620-624 

31 Halpern, L liber Rtichbildung ion Exophthalmus durch ovaricllc Behandlung Em 

Beitrag zur Korrelation der Hormone von dcr Therapie her, Med Kim, 1933, Xxix, 
808-810 

32 Aub, J C, Bvlfr, W, He\th, C, and Roprs, M Studies of calcium and phosphoius 

metabolism III The effects of the tlnroid hormone and thyroid disease, Jr Clm 
Invest, 1929, mi, 97-137 

33 Pogsley, L I, and Anderson, E M The effect of the growth and thjreotropic hor- 

mones of the anterior pituitarj upon the calcium metabolism of the rat, Am Jr Plnsiol , 
(Proceedings), 1934, cix, 85 

34 Jaroul-u La methode et les procedes de traitement du goitre cxophtalnuquc par la 

section du sympatluque cervical, Lvon med , 1897, lxxxvi, 251-256 

35 Jonnesco, T The enduring results of total bilateral resection of the cervical sjin- 

pathetic m Basedow’s disease, Internat Clm , Phila , 1903, i, 136-148 

36 Mayo, C H The surgical treatment of exophthalmos, Jr Am Med Assoc , 1914, Km, 

1147-1148 



PHYSIOLOGICAL METHODS IN THE DIAGNOSIS AND 
TREATMENT OF ASTHMA AND EMPHYSEMA * 


By Alvan L Bar-vch,! M D , F A C P , New Yoik, N Y 

The purpose of this paper is (1) to describe the diagnostic value of a 
quantitative and qualitative study of the pulmonary ventilation when em- 
ployed as a test of respiratory function, (2) to report on the results of 
physiologically directed therapy in asthma and pulmonary emphysema with 
especial reference to the evaluation of this treatment by measurements of 
pulmonary function For a more general review of the subject, especially 
the provocative concept of intrinsic lung function, the reader is referred to 
the recent paper of Miller and Rappaport 1 The preliminary remarks which 
we venture are based on our own interpretation of the studies of othei 
investigators and ourselves 

In an attack of asthma the diameter of the small bronchi is reduced at 
first as a result of spasm of the constrictor muscles The swiftly elevated 
negative pressure within the chest, which has become necessary to move an 
inward against an obstruction, exerts a cupping action on the mucous mem- 
brane resulting m congestion and edema of the bronchial wall which furthei 
nariows the lumen of the smaller respiratory passageway Still later, a 
further development of this physical influence is a sero-mucus which en- 
hances respiratory obstruction until it is coughed up 

A more favorable consequence of the increased negative pressure within 
the chest during inspiration is the enlargement of the size of the bronchi 
during this cycle whereas during expiration the lumen of the bronchi suffer 
relative constriction 2 To this alteration m pressure during the respiratory 
cycle may be traced the explanation of the long-drawn out character of 
expiration m asthma, powerful expiratory efforts result m even greater 
narrowing of the bronchi and still further delay the egress of air, as will 
be shown later Moreover, in severe asthma the quantity of air delivered 
during the act of exhalation is at times less than that moved into the chest, 
and the alveoli become increasingly distended Over a long period of time 
the chest adapts itself to the increased lung volume and assumes its charac- 
teristic barrel shape , pulmonary emphysema is the end resu t 

This type of functional emphysema needs to be sharp y istinguis le 
from hypertrophic pulmonary emphysema m which the primary pat ogemc 
factor is a loss of elasticity of the alveolar membrane due to egeneration 
or infection of the elastic tissue Some degree of bronchial obstruction is 
frequently present as an added factor, due to congestion and edema o tie 
bronchial mucous membrane or to spasm of the constrictor muse es, ut t e 
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essential distuibance is an impaired retiactility of the lung', with its inevit- 
able tram of over-distended alveoli, reduced capillary circulation, increased 
residual air and limitation m chest movement As a result of large col- 
lections of air residing m portions of the lung which have a functionless 
alveolar membrane or a deficient blood supply, or a combination of both, an 
adequate exchange of oxygen and carbon dioxide is imperilled An in- 
creased volume of air movement becomes necessary for the maintenance of 
this gas exchange, this calls for additional active contraction of the muscles 
of inspiration and expiration The consciousness of increased respiratory 
effort gives rise to the sensation of dyspnea 

In an attack of asthma the sensation of dyspnea takes place immediately 
upon the recognition of resistance to the free passage of air and the con- 
sequent necessity for a greater effort on the part of the respiratory mus- 
culature The heightened negative chest pressures result not only m con- 
gestion and edema in the bronchial walls, and in the alveoli as well, but m 
profound modifications in the circulation Blood leaves the left ventricle 
in relatively smaller amounts during the inspiratory cycle, held back by the 
suction pressure in the lung at this time, and tachycardia and, ultimately, 
circulatory failure may result Any procedure which deci eases the negative 
pressure necessary for movement of air past the point of obstruction tends 
to prevent the pathological changes in the respiratory and circulatory sys- 
tems The clinical and experimental evidence for the views here expressed 
have been reviewed in full too recently to warrant their leproduction m this 
article 3 


Methods of Investigation 

A quantitative and qualitative study of the pulmonary ventilation has 
been employed to determine the response of the dyspneic patient to inhala- 
tion of various gases A Benedict-Roth basal metabolism apparatus was 
used to record graphically the changes in pulmonary ventilation A high 
speed drum was connected to the apparatus in order to reveal the qualitative 
alterations during inspiration and expiration It is important to employ a 
motor blower unit to circulate the atmosphere to be tested since the slight 
resistance produced by breathing through rubber tubing introduces an error 
in some patients with asthma and pulmonary emphysema The total pul- 
monary ventilation was measured by the device reported by Reichert 4 in 
which a counter is attached to the balance wheel of the metabolism ap- 
paratus, this records each inspiration quantitatively and makes possible an 
imme iate calculation of the total pulmonary ventilation at the conclusion 
o he test A level respiratory graph and a constant oxygen concentration 

rennrLl K 10 ? i ere bem§ teSted Was obtained b Y the use of an apparatus 
p ed by Eckman and Barach 5 in which an automatic feed of oxygen 

exac y proportional to the patient’s requirements is provided The vital 
capacity was recorded on both the low and high speed drums m order to 
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measure it quantitatively and to visualize variations in inspiratory and 
expiratory velocity 

The amount of air breathed per minute and the form of the respiratory 
graph were thus graphically recorded The physiological effects of various 
types of mhalational therapy could be discerned by comparison with the 
control graphic records before treatment The changes resulting from in- 
halation of helium-oxygen mixtures with and without positive pressuie have 
been shown m previous reports 6 In this paper the pulmonary ventilation 
test has been used to illustrate the physiological effects of inhalation of 
oxygen-enriched air atmospheres in patients with pulmonary emphysema, 
and the inhalation of vaporized adrenalin and neo-synephrm m patients with 
asthma and pulmonary emphysema 

The blood gases were measured by the method of Van Slyke and Neill 7 
Helium-Oxygen Therapy 

Helium was proposed as a therapeutic gas in obstructive dyspnea because 
of its decreased specific gravity in relation to nitrogen 6 When obstruction 
exists in the respiratory tubal system, increased pressures become necessary 
for the movement of air past the point of obstruction Since the velocity 
of movement of a gas through constricted orifices is proportional to the 
square root of the density of the gas the pressure required for the movement 
of an 80 per cent helium-20 per cent oxygen mixture is almost one-half 
that required for air This has been experimentally confirmed m human 
subjects who breathe through narrow orifices and indicates that a helium- 
oxygen atmosphere may compensate for approximately a 50 per cent re- 
duction m the normal diameter of the larynx or trachea When the ob- 
struction is continued in a linear direction throughout the smaller branches 
of the bronchial tree, the relief obtained by breathing a helium-oxygen mix- 
ture is less than when the obstruction is more localized This is accounted 
for by the fact that the viscosity of helium is not essentially different from 
that of nitrogen The clinical improvement resulting from inhalation of 
helium-oxygen mixtures has been described m patients with asthma and 
obstructive lesions in the larynx, trachea and bronchi 6> 3b In a series of 
105 cases of obstructive dyspnea due to lesions in the upper air passages 
encountered during anesthesia, Eversole 8 reported that complete relief was 
obtained m 55 cases, partial relief in 37, with no relief in 13 cases There 
were five additional cases m which partial respiratory paralysis occurred 
during spinal anesthesia The paralysis was evidenced by absence of inter- 
costal activity and the use of accessory^ muscles of respiration, the patients 
themselves found breathing difficult In all of these cases breathing was 
said to be much easier when the helium-oxygen mixture was administered 
than when either air or pure oxygen was given 

The usefulness of helium-oxygen therapy is illustrated m the accom- 
panying table (table 1) in which the clinical state of 13 patients with severe 



Table I 

The Clinical State of Patients with Severe Asthma before and after Helium-Oxygen Therapy 
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asthma is described befoie and after treatment Forty-four patients with 
severe asthma have been treated, 18 of which were described in earlier 
leports 6 ’ 3b These patients were admitted to the hospital a total of 54 times 
for urgent dyspnea In the accompanying table (table 2) they have been 
divided into three groups 

Table II 


Response to Helium-Oxygen Therapy in Forty-Four Patients with Asthma 


Classification 

No of 
Admissions 
to Hospital 

Marked 

Improvement 

Moderate 

Improvement 

Little or No 
Improvement 

No 

of 

Cases 

% 

No 

of 

Cases 

% 

No 

of 

Cases 

% 

Status asthmaticus 

21 

14 

66 

6 

28 

1 

5 

Severe more or less continu- 








ous asthma 

24 

10 

42 

12 

50 

2 

8 

Asthma with acute pulmo- 








nary emphysema 

9 

4 

44 

3 

33 

2 

22 

54 

28 

52% 

21 

39% 

5 

9% 


There were 21 admissions for status asthmaticus In this group are 
included cases m which maximally severe asthma was continuous without 
any relief resulting from injection of adrenalin The clinical condition was 
that of a patient gravely ill In this group 14 or 66 per cent showed marked 
improvement incident to the administration of helium-oxygen therapy, gen- 
erally with positive pressure, 6 or 28 per cent showed moderate improve- 
ment, by which we mean that definite objective relief was discerned but that 
the patient required in addition to other measures a considerable period of 
time before the asthmatic state was relieved There was one case m which 
little or no improvement took place as result of the inhalation of the helium- 
oxygen mixture for a period of seven hours In this patient the treatment 
was temporarily stopped m order to try the effect of intravenous injection 
of 0 24 gram of aminophyllm in 16 c c of normal salt solution This 
patient was gravely ill, comatose, deeply under the influence of morphine 
with a pulse of 140, barely perceptible During the intravenous injection 
of aminophyllm the pulse became abruptly impalpable, respiration stopped 
and the patient died This patient had been treated four times during the 
previous two years for status asthmaticus of similar severity by the con- 
tinuous inhalation of helium-oxygen mixtures Although two to four days 
of continuous treatment had been necessary at times for complete removal 
of the asthmatic state, definite clinical relief had ensued within a 24 hour 
period It seemed evident that aminophyllm was not suited to this type of 
advanced status asthmaticus 

There were 24 cases of severe, more or less continuous asthma In 
this category are included patients who showed some degree of response to 
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injection of adrenalin but in whom the beneficial broncho-dilatmg eftect 
was both slight and temporary In 10 cases 01 42 per cent there was 
marked improvement, m 12 cases or 50 per cent there was moderate im- 
provement, m 2 cases or 8 per cent there was little or no unpro\ement as 
result of helium-oxygen therapy It has been emphasized that treatment 
is directed towards the relief of the chronic wheezing which these patients 
have, the acute paroxysm is treated by injection of adrenalin when it is 
effective More recently, inhalation of large amounts of vaporized adren- 
alin and neo-synephrin has been used 

There were nine patients in whom se\ere asthma was accompanied b\ 
acute pulmonary emphysema In these cases the lungs were distended, the 
respiratory rate was increased and the breathing w f as shallow Four showed 
marked improvement, three moderate improvement and tw'o little or no 
benefit 

Of the total 54 admissions to the hospital 28 or 56 per cent showed 
marked improvement, 21 or 42 per cent showed moderate improvement and 
5 or 10 per cent showed little or no improvement In those who showed 
little benefit, the poor response to helium-oxygen therapy may be attributed 
either to the severity of the obstruction or to the fact that the slight degree 
of relief obtained resulted in poor cooperation from the patient 


Inhalation of the Vapor or Neo-Synephrin and Adrenalin 

The introduction of a nebulizer with the \ aponzation of 1-100 adrenalin 

asthtrLT^ and R ° We ° made lt: P° sslbIe for man y Patients to terminate 
asthmatic dyspnea without the use of a hypodermic injection In many 

seizure 65 the rubber bulb five times terminates a mild or moderate 

urement nit ? ^ ***** Shght ’ tem P orar > r or no rehef IS obtained Meas- 
about 0 01 r ^ T°T of adrenalm ordinarily vaporized shows that it is 

found that thl , 6 m ° re SCVere CaSCS of asthmatlc dyspnea we have 

Xf when ' PO r t, ,° n o£ 1 t0 2 c c o£ J-K® adrenahn has afforded 
amount f T S ™ er dosage was ineffective In order to vaporize this 

pressed nr mth” "f ” haw employed * he o£ » f™m a com! 

The lower end of theThT ° XyiSen a ? S ° W ° f 8 llters P er ™”nte 

of the oxygen reLtoor y" “ COnneCted by a ™ bber tube ‘° die outlet 
Of 5 to livL , gula , tor i A sma11 P um P capable of maintaining a pressure 

die patient hi 'T S ° b “ n USed " Dunn « the P enod of 7 to 15 mmute 
In the ordma dS ^ “ Pper end of tbe nebulizer m his mouth and breathes 
nosX d dTnTr,ha r t eXCePt M * “ ^ era " y P« £ «ab>e to havt fte 
have found no tremor *,! ° f Vap0r Possible be inhaled We 

sure in over 20 pahf tf f T? ° r 1 e ' evat,on of P«lse rate or blood pres- 
it is entirely pVb Me th'lf 'f t 1 ° C C ° f 1 " 1 °° ^naim, although 
characteristic fmptoms fd, .fdf , “T™ *° adrena1 '" ”a y show the 
of adrenahn P mduced by h 5'Podernuc injection of smaller dosage 
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Richards, Baiach, Cromwell and Darling have introduced the inhalation 
of 1 pei cent neo-synephrin, used in the same manner as 1-100 adrenalin 
(to be repoited in full later) Since the instillation of neo-synephrin on 
swollen nasal mucous membrane is effective m reducing the congestion 
ovei a period of three hours without the secondary swelling so characteristic 
from local application of adrenalin, 11 it seemed likely that inhaling the vapor 
of this drug would result in a similar effect on the bronchial mucous mem- 
brane The maikedly decreased toxicity of this drug m comparison with 
either adrenalin or epliedrm seemed an additional value The broncho-dilator 

EFFECT OF NEO-SYNEPHRIN ON THE VITAL CAPACITY 
AND RESPIRATORY VELOCITY OF A PATIENT WITH ASTHMA 

BEFORE AFTER 



INSPIRATION | 
EXPIRATION | 



I IOO cc VITAL CAPACITY 2400cc 

I05cc/SEC EXPIRATORY VELOCITY 286cc/SEC 

/ forced / 

265CC/^EC INSPIRATORY VELOCITY 464 CCY SEC 

' FORCED ' 

Graph 1 Effect of neo-synephrin on the vital capacity and respiratory velocity of a patient 

with asthma 

effect on patients with asthma is much less marked than that accomplished 
by adrenalin We have employed from 1 to 3 c c of a 1 per cent watery 
solution of neo-synephrin in vapor form in a series of 20 patients without 
noticeable effect on the pulse or blood pressure 10 Since the drug has been 
found valuable m shock, slowing the pulse rate and raising the blood pressure 
m this condition, 12 its use in severe asthma would have this special advantage 
In the accompanying graph (graph 1) the effect of inhaling 1 cc of 
1 per cent neo-synephrm is shown m a patient with severe asthma and acute 
functional emphysema It will be observed that both inspiration and ex- 
piration \\ ere markedly prolonged during forced respiration The expira- 
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toiy velocity increased from 105 cc pei second befoie inhalation of neo- 
synephnn to 286 c c per second aftei The inspiratory velocity increased 
from 265 cc to 464 cc The vital capacity was moie than doubled, in- 
creasing from 1100 cc to 2400 cc 4 his l espouse was not obtained with 
all patients In the succeeding graph obtained m a similar patient (graph 
2) response to inhalation of 1 cc of 1—100 adrenalin is revealed It will 
be observed that a similar increase m mspiratoiy and expiratory velocity 
has taken place, but with a very slight increase m vital capacity The 
change m the form of the graph is comparable to that produced by neo- 
synephrm In most cases, the relief obtained from adrenalin (1-100) is 
greater than that provided by 1 per cent neo-synepln m 

In patients with pulmonary emphysema we have employed neo-synephrm 
in 1 or 2 cc doses, night and morning, in older to increase the a\ailable 
functional air by diminishing bronchial obstruction due to congestion or 
edema In those cases in which some degree of bronchial spasm is present 
it has been found valuable to use equal parts of 1-100 adrenalin and 1 per 
cent neo-synephrin Frequently relief is obtained within 1 minute of in- 
halation of the combined drugs but it is our impression that the improve- 
ment is more lasting when a full c c of the mixture is employed In ad- 
dition to daily inhalation of neo-synephrm morning and evening it has been 
used before the patient undertakes any unusual exertion The opening up 
of the bronchial passageway which is induced m most instances allows for 
greater exertion with less dyspnea 


Inhalation of Oxygen 

Inhalation of oxygen-enriched air in concentration of 40 to 50 per cent 
has been found useful in the treatment of more or less continuous asthmatic 
dyspnea The arterial anoxemia is at least partially relieved and there is 
evidence that a decreased pulmonary ventilation takes place 13 In a number 
of graphic studies of acute asthma which we have made, the change in pul- 
monary ventilation incident to the inhalation of oxygen-enriched air has 
been either slight or absent Nevertheless, continuous oxygen therapy for 
one or two weeks has frequently been followed by cessation of a previously 
severe protracted asthma 

In chronic hypertrophic pulmonary emphysema a reduced oxygen satu- 
ration of the arterial blood is frequently although not always present 
yspnea on exertion is the earliest characteristic symptom As the disease 
progresses these patients become incapacitated and suffer from severe 
yspnea at rest The mechanics of the respiratory act in patients with this 
isease has been subjected to intensive study 14 The muscles of inspiration 
are already m the inspiratory position when the act of inspiration begins 
n increased amount of work becomes necessary to further distend the lun°- 

aLnbr ^ P ° rtlon of the air that 15 mhale d is segregated in peripheral 
‘ acs havm g an atrophic membrane without an adequate capillary 
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circulation As a result partially oxygenated blood is contributed to the 
aortic stream, and anoxemia and increased C0 2 tensions of the arterial blood 
are often found There is a corresponding increase in the alkali reserve 
Due to the loss of elasticity of the pulmonary membrane the lungs do not 
passively collapse and an active expiratory effort is required As a result 
of progressive distention of the lungs, the diaphragm is flattened and its 
contraction pulls the costal margins inward instead of increasing the lung 
volume at the base of the lung The upper intercostal muscles, the sterno- 
cleido-mastoid and the scalene muscles move the chest upward and m a 
slightly anterior position Pulmonary ventilation mainly manifests itself 
as upper costal respiration, the diaphragm contributing less and less A 
large increase m residual air and a decreased vital capacity regularly take 
place 

The result of these mechanical difficulties and of the pathological state 
of the pulmonary tissue itself is an impairment of the primary function of 
the lung, namely, the exchange of the blood gases between the blood and the 
alveolar air The lack of correspondence between the degree of anoxemia 
and the intensity of dyspnea does not make less important the humoral 
factor as a cause of dyspnea in the emphysematous patient The sensitive- 
ness to oxygen- want varies considerably m these patients In 10 patients 
with severe pulmonary emphysema who frequently experienced dyspnea at 
rest the inhalation of oxygen increased subjective comfort and diminished 
the objectively perceived labored breathing in each instance In all these 
patients oxygen treatment had been carried on for at least one week and in 
most of them for considerably longer periods (data to be presented below) 
In certain cases relief of dyspnea came on immediately, in others after a 
period of three to five days of inhalation of 40 to 50 per cent oxygen We 
have selected two patients who have been treated over a long period of time 
to illustrate the crucial role played by the chemical factor in the cause of 
dyspnea The clinical improvement that results from continuous oxygen 
therapy m this disease has been noted previously, 15 but an adequate recog- 
nition of the therapeutic importance of oxygen treatment has not been gen- 
erally understood It is our purpose to show that the physiological response 
to inhalation of oxygen enriched atmospheres reveals that the primary cause 
of the labored breathing is directly related to the impaired function of the 
lung m respect to exchange of blood gases We believe that the emphasis 
on proprioceptive reflexes as a cause of this type of dyspnea has unduly 
minimized the humoral chemical influence 

Case Reports 

Case 1 Male, aged 74 years Admission to hospital, September 2, 1937 
Present illness Following a protracted acute bronchitis the patient developed pro- 
gressively severe dyspnea During the past year the slightest exertion, such as 
standing for five minutes, eating, or bathing resulted m severe shortness of breath 
and heart pounding After awakening in the morning he had a paroxysmal attack 
of dyspnea which lasted two to four hours, leaving him exhausted, with a gradual 
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recovery m tire late afternoon On examination he was a tall, well built man The 
dyspnea was characteristically that of a patient with hypertrophic emphysema 
There was an elevation of the upper chest with contraction of the neck muscles , the 
lower costal margin and the infra-sternal region were drawn inward The lungs 
were hyper-resonant, breath sounds were prolonged, there were a moderate number 
of wheezing rales The heart w>as not enlarged, the rate was 105 to 120, the blood 
pressure was 142 systolic and 100 diastolic Hemoglobin 98 pei cent (100 per cent 
equals 14 9 grams) , red blood cells 4 million Venous pressure 85 w ith a rise of 4 
cm on expiration Roentgen-ray of the chest showed a moderately flattened dia- 
phragm with an essentially normal cardiac shadow except for a slight widening of 
the aortic arch, he did not appear cyanotic 

On September 5, 1937, an analysis of the arterial blood gases showed an oxygen 
saturation of 92 9 per cent and a CO. content of 51 9 volumes per cent At this 
time numerous graphic records w r ere obtained of the pulmonary ventilation during 

EFFECT OF i 100 ADRENALIN ON THE VITAL CAPACITY 
AND RESPIRATORY VELOCITY IN A PATIENT WITH 
ASTHMA AND ACUTE PULMONARY EMPHYSEMA 



AIR 

AFTER 


CONTROL 

ADRENALIN 

VELOCITY 

INSPIRATION 

233 CC MIN 

328 CC MIN. 

VELOCITY 

EXPIRATION 

88 CC MIN 

132 CC MIN 

VITAL 

CAPACITY 

1180 CC 

(265 CC 


INSPIRATION T 
EXPIRATION l 



Gkaph 2 Effect of 1 100 adrenalin on the vital capacity and respiratory velocity 
it with asthma and acute pulmonary emphysema 


patient 


mialation of air and 100 per cent oxygen In the accompanying graph (graph 3) 
a c laracteristic result is shown It will be observed that there was an immediate 
re uc ion m pulmonary ventilation of 34 9 per cent incident to the inhalation of 

decrea^p 'InV" ^ t0 a fail m res P ,ratory rate from 25 t0 22 5 and in part to a 
this marked ^ V ° 1Ume ° f the tldal air from 418 t0 211 cc It is noteworthy that 
very sWR? , decrease in the ventilatory requirement took place in the presence of a 

sciousness of°riri g f°I * e arte " al 0Xygen saturatl0n There was definite con- 
residence in a / M dyspnea Oxygen treatment begun at this time, consisted of 
the 24 mclurW A 6 ° Xygen room at his home for approximately 17 hours during 

werffi” “ "£ „° r ‘AT' % rt J the e T mg ’ mgh ‘ and e ‘ T, r Therl 

m the OMa. L!i hlCl 1 for , 10 days to 3 weeks the patient resided continuously 

" f S' ' , ° SP “ a ? P Feb ™ r ^ 15 ' 1938 cj 

(March 25 q4T i l 50 per cent ’ from then on U P t0 the date of writing 
U larcn o, 1938) it has been between 37 and 40 per cent g 
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IMMEDIATE REDUCTION IN PULMONARY VENTILATION, 
WHEN BREATHING OXYGEN, IN A PATIENT WITH 
PULMONARY EMPHYSEMA 


AIR 



518 

25 

10 750 


SLOW SPEED DRUM 


HIGH SPEED DRUM 

TIDAL AIR 

RESP RATE 

PUL VENT 

% REDUCTION 
IN PUL VENT 


OXYGEN 



225 

7000 

-34 9 % 


Graph 3 Immediate reduction in pulmonary ventilation, when breathing oxygen, in a 

patient with pulmonary emphysema 


During the hospital admissions the patient was removed from the oxygen room 
for periods of 1 to 17 hours in order to test his ventilatory response to inhalation of 
air and 100 per cent oxygen The results on the pulmonary ventilation are shown 
in the accompanying table (table 3) In 14 tests during a period of six months, a 


Table III 

Immediate Reduction in Pulmonary Ventilation on Inhaling 100% Oxygen, in a Patient with 
Pulmonary Emphysema, during a Course of Oxygen Treatment 



9- 3-37 
9- 5-37 
9- 8-37 

9- 14-37 
10-26-37 

10- 29-37 

11- 24-37 

12- 22-37 
12-27-37 

1-17-38 

1-20-38 

1- 30-38 

2- 4-38 

3- 4-38 
3-10-38 
3-23-38 


Pulmonary 
Ventilation 
Liters per min 

Air 

100% Oz 

11500 

6480 

8660 

7180 

10470 

9380 

9080 

7470 

8970 

6220 

8940 

6090 

10750 

7000 

9980 

7680 

8640 

5840 

7690 

4320 

8860 

6290 

9370 

9290 

6740 

9810 

7860 

7432 

8100 

6420 


% 

Reduction 

in 

Pulm Vent 
due to 
Oxygen 



Vital Relation to Course of 
Capacity Oxygen Treatment 


Before O treatment 

O treatment 3 days 
9 
51 
54 

* 80 
108 
113 
137 

‘ “ 140 

150 
* 155 

183 
189 
202 











DIAGNOSIS AND TREATMENT OF 


ASTHMA AND EMPHYSEMA 467 


decrease in pulmonary rentilation of from 20 to 40 per cent took place wlien 100 per 
cent oxygen was substituted for air, m each instance with an immediate consciousness 
of alleviation of dyspnea When the patient breathed a 37 per cent oxygen atmos- 
phere the immediate reduction m pulmonary ventilation was found to be 17 per cent 
On January 17, 1938 the patient had been m air for six horn s prior to the test At 
that time lus arterial oxygen saturation was 9S 8 per cent The measurement of 3ns 
ventilation even m the absence of aiterial anoxemia sliowed a fall of 43 8 per cent 
The finding, therefore, of a normal or slightly lowered arterial oxygen saturation 
in a dyspneic patient does not warrant the assumption that the oxygen tension m the 
blood is not causally related to dyspnea It is evident from the numerous observa- 
tions on this patient that the excessive resting pulmonary ventilation, although it 
produced dyspnea, maintained a normal or nearly normal oxygen saturation of the 
arterial blood 

The -vital capacity of this patient at the beginning of treatment was 1430 cc 
At the date of writing (March 13, 1938) the vital capacity is 2125 c c , this is further 
increased after inhalation of 2 c c of 1 per cent neo-syneplirm to 2300 c c It mav 
be mentioned at this point that two weeks after initiation of oxygen treatment all 
rales cleared m the lungs and the patient has not been conscious of a wheeze at am 
time 

The arterial oxygen saturation when the patient was in an atmosphere of 40-50 
per cent oxygen was raised above the normal range, indicating that the hemoglobin 
was fully saturated and that there w’as additional oxygen in physical solution in the 
plasma (table 4) The carbon dioxide content of the arterial blood xvas 51 9 volumes 
per cent in air, when his pulmonary ventilation urns much increased After foui 
months of intermittent oxygen treatment (17 hours in 24) the arterial CO, content 
in air was 63 1 volumes per cent During a period of continuous residence m at- 
mosphere of 50 per cent oxygen in the hospital from January 17 to February 1, 1938 
the CO, content rose from 63 1 volumes per cent to 78 6 volumes per cent on January 
21 and then subsequently declined on January 28 to 65 S volumes per cent On 
February 1 the CO, content W'as 66 9 volumes per cent On March 23, 1938, the 
arterial CO, content breathing air was 59 8 volumes per cent The alteration in CO, 
content due to oxygen treatment will be discussed later (Table 4 ) 

After six months of oxygen treatment, for the most part for a period of ap- 
proximately 17 hours a day, the patient presents a clinical state decidedly better 


Table IV 

Blood Cases in a Patient with Pulmonary Emphysema during Oxygen Treatment 


Oxygen 
Content 
Vol % 


9- 3-37 
9-22-37 
9-22-37 
1-17-38 


CO s 

Content 
Vol % 




Before oxygen treatment 
Breathing air 
Breathing 50% oxygen 
Breathing air, after 137 days 
oxygen treatment 
Breathing 50% oxygen 
Breathing 50% oxygen, after 
141 days oxygen treatment 
Bj'-athing 40% oxygen, after 
148 days oxygen treatment 
B^athmg 40% oxygen, after 
152 days oxygen treatment 
Breathing air, after 202 dax s 
oxygen treatment 
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than that prior to treatment He has no morning attacks of dyspnea The in- 
halation of 0 5 c c of 1-100 adrenalin followed two hours later by the inhalation of 
1 c c of neo-synephnn enables him to bathe, and to get dressed without uncomfortable 
dyspnea Although a wheel chair is made use of to cover any extended distance he 
is able to walk 60 steps to and from the dining room or into the living room without 
undue puffing It is also possible for him to go to a hotel for dinner and to entertain 
friends His pulse rate has decreased from a range of 105-120 to a range of 
80-100 His most recent test showed a pulmonary ventilation of 8 1 liters per 
minute in air, which is considerably less than his pulmonary ventilation before oxygen 
treatment was begun There is a marked decrease in mfra-sternal and lower inter- 
costal retraction during the residence in the oxygen-enriched atmosphere 

Oxygen treatment in this patient has resulted in a marked relief of subjective 
dyspnea and a distinct improvement in the function of the respiratory system It 
seems likely that the progress of the disease has been retarded * 

Case 2 Male, aged 59 Admission to hospital February 20, 1936 Present 
illness The patient has had chronic dry hacking cough for 40 years Seven years 
ago he began to have attacks of definite bronchitis lasting two to three days, occurring 
two to three times a year, accompanied by fever and sputum Following removal 
of his gall-bladder at that time and the development of a ventral hernia, dyspnea on 
exertion began A gradual increase of severity of dyspnea took place so that during 
the past year it has become impossible for him to walk 40 yards In addition, he 
developed paroxysms of extremely labored breathing which occurred at night with- 
out relation to exertion On two occasions he inhaled 50 per cent oxygen for one 
to two hours without relief At the time of our first observation, he had an almost 
continuous hacking cough, the slightest effort caused extreme dyspnea, he was weak 
and depressed On examination, he was a thin, poorly developed man of 56 years, 
bending forward, whether standing or sitting, markedly dyspneic with upper costal 
respiration, inspiratory contraction of the neck muscles and retraction of the lower 
intercostal and substernal regions There was no cyanosis The lungs were hyper- 
resonant, breath sound feeble and prolonged without rales Roentgen-ray of the 
chest showed a markedly flattened diaphragm with a long narrow heart The pulse 
rate was 80, the blood pressure was 120 systolic and 70 diastolic Venous pressure 
40 The lung fields showed evidence of fibrotic change especially in the lower regions 
An abdominal binder had occasionally been worn without noticeable change in his 
breathing, and without subjective relief 

The patient was too dyspneic to measure his pulmonary ventilation with a 
mouthpiece and nose clip, a Benedict helmet respiration apparatus 10 was therefore 
used which gives a pulmonary ventilation about 15 per cent less than that obtained 
with the mouthpiece due to an unrecorded fluctuation m the rubber collar during 
the respiratory cycle Under these circumstances the pulmonary ventilation in air 
was 5 7 liters and m 100 per cent oxygen 4 8 liters per minute The decrease in 
pulmonary ventilation was due entirely to a lowering of the tidal air from 309 to 
209 c c 

In a later admission (December 23, 1936) his arterial oxjgen saturation in air 
was 96 7 per cent, the CO., content was 66 3 volumes per cent On the following day 
breathing 40 per cent oxygen m the oxygen room the arterial oxygen saturation was 
102 7 per cent, the CO, content 71 8 volumes per cent The next day the C0 2 con- 
tent was 74 1 volumes per cent and four days later with the same oxygen concen- 
tration m the room 70 8 volumes per cent During the period of residence in the 
oxygen room the patient had only a transient sensation of dyspnea, he only infre- 


* At the time proof was received, September 4, 1938, one year after institution of oxygen 
treatment and inhalation of adrenalin-neo-sjnephnn vapor, the patient continues to maintain 
the improvement described, both clinically and in respect to measurements of pulmonary 


function 
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quentlv felt the inclination to use inhalations of 1-100 adrenalin and he had no severe 
paroxysms of dyspnea On his return home lus dyspnea again increased, despite 
nasal oxygen at three liters per minute, and was only relieved completely m an at- 
mosphere of 100 per cent ox\gen At night nasal oxygen was successful m per- 
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hours legaf work jt ? ° xyg , en treatment the patient was able to do four to five 

prove sufficiently to day Dunn * the second y ear his failure to im- 

y CStore hls customary earning power contributed largely to an 
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increasing depression Even during period when his dyspnea was largely controlled 
by continuous oxygen therapy at the hospital, he retained a gloomy outlook based on 
the realization of his loss of earning power and, finally, on his inability to afford 
adequate oxygen therapy at home 

The intermittent employment of oxygen therapy in this patient has prolonged 
life over a two year period The paroxysmal dyspnea, the cough and the more 
continuous labored breathing largely disappeared in continuous residence m 40 to 
50 per cent oxygen m a hospital oxygen room These symptoms recurred at home 
and are now only partially relieved by nasal oxygen plus inhalations of adrenalin 
and neo-synephrin The depression winch the patient had at the onset of treatment 
was considerably improved during the fiist year in which he was able to work part 
of the day If the economic situation in which he finds himself were less precarious 
than it is, Ins depression would undoubtedly be materially modified He is unable 
to do without nasal oxygen, three liters per minute, although this is inadequate to 
prevent dyspnea Cessation of oxygen treatment, however, results m return of 
cough and severe dyspnea This patient illustrates the importance of considering 
the factor of expense m arranging for long continued treatment of a patient with 
emphysema In individuals who are not able to afford prolonged oxygen treatment 
the decision to provide temporary relief should be seriously weighed Removal from 
an oxygen-enriched atmosphere may result in a recurrence of dyspnea, cough and 
depression, which may become difficult to handle 

Comment on Oxygen Treatment and Pathological Physiology in 
Patients with Pulmonary Emphysema 

Graphic records of the pulmonary ventilation m patients with pulmonary 
emphysema have been used to elucidate certain aspects of the pathological 
physiology of the disease and to serve as a basis for treatment In the 
two cases selected for detailed description the resting pulmonary ventilation 
was markedly increased above normal In each instance, the inhalation of 
100 per cent oxygen for a five minute test period resulted m a substantial 
lowering of the total pulmonary ventilation and in partial relief of subjec- 
tive dyspnea Residence in an oxygen chamber with an oxygen concentra- 
tion of 40 to 50 per cent was followed by complete relief of dyspnea in one 
case at the end of four days and in the other after 24 hours treatment 
Determination of the arterial oxygen saturation revealed m both instances 
a slightly lowered oxygen saturation While the patient was breathing 
50 per cent oxygen the arterial oxygen saturation was increased above the 
usual normal range It may be pointed out, therefore, that a normal satu- 
ration of the arterial blood with oxygen cannot be used as an argument that 
dyspnea is not causally related to the oxygen tension of the blood and tis- 
sues In the two patients studied, one over a period of tivo years and the 
other for six months, it was clear that an excessive pulmonary ventilation 
was maintained at the expense of subjective dyspnea, but with the result 
that a normal or nearly normal oxygen saturation of the arterial blood was 
achieved Since complete freedom from dyspnea took place in an oxygen 
enriched atmosphere, it is difficult to avoid the conclusion that their pul- 
monaiy ventilation m air had been increased to avert anoxemia Expressed 
from a more objective point of view, these patients consistently revealed a 
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sensitiveness to the oxygen tension in the atmosphere which detei mined the 
quantity of air moved in and out of the lungs, increasing the oxygen supply 
was followed by relief of dyspnea, decreasing the oxygen supply resulted 
m recurrence of dyspnea 

Proprioceptive reflexes fiom the lungs and the chest wall are responsible 
for the transmission intracerebrally of the sensation of dyspnea The 
mechanical difficulties of breathing which are in large part created as a 
result of chronic over-distention of the lungs, bring about a patho-physio- 
logical state m which the patient’s resting pulmonary ventilation is nearer 
to his maximal pulmonary ventilation than is the case m the normal indi- 
vidual The degree of dyspnea in chronic pulmonary disease has been said 
to vary directly with the extent to which the pulmonary ventilation ap- 
proaches the maximal pulmonary ventilation or to the vital capacity 14 In 
the patients which we have studied this correlation undoubtedly exists but 
we have been particularly impressed with the role played by the primary 
function of the lung, namely, the transmission of oxygen into the arterial 
blood The increased respiratoiy effort which is perceived as labored 
breathing tends to maintain a constancy of the internal environment in 


respect to tissue oxygen supply 

In patients with chronic pulmonary disease treated over relatively long 
periods of time with oxygen-enriched atmospheres, a characteristic rise m 
the carbon dioxide content of the arterial blood takes place In previous 
reports by Richards and the author, 17 this has been explained as a mechanism 
which allows a greater elimination of C0 2 per breath in the presence of a 
decreased pulmonary ventilation initially made possible by an increase m 
the oxygen tension of the arterial blood A progressive rise m arterial C0 2 
content has been observed m patients with chronic heart disease, occurring 
m conjunction with a lowering of the total pulmonary ventilation The 
elevation in arterial C0 2 content may reach a maximum m some cases in 
two to three weeks and then gradually fall toward the normal level even 
uring continuous residence in an oxygen-enriched atmosphere This type 
° res P°nse has been characteristic of patients who have shown clinical 
improvement in respect to pulmonary- pathology and function In patients 
wit chronic pulmonary disease m whom clinical improvement has per- 
siste after removal from an oxygen environment a similar response has 
een observed, namely, a decline m C0 2 content following an initial rise 
us, the first case reported in this paper had a substantial lowering of 
rn T; i 2 content following a preliminary rise, and clinically experienced 
conte 6 f benefit , the second case showed only a slight fall m arterial C0 2 
rm ^ , [ om hls maximal rise, and clinically his symptoms recurred after 
removal from an oxygen environment 

content" ^ Com P an y in g tabl e (table 5) the maximal rise m arterial CO-, 
is record ° ? atl ? tS Wlth chronic pulmonary disease treated with oxygen 

In tins nahenr 1 !} CaSe 2 a ne S h S lbIe mcrease m C0 2 content was found 
P ent despite active tuberculosis there was little or no impairment 
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of respiratory function in respect to absorption of oxygen In seven of 
the remaining patients, the C0 2 content of the arterial blood rose 20 or 
more volumes per cent In Case 3 an arterial C0 2 content of 132 1 volumes 
per cent was found after six months residence m an oxygen enriched at- 
mosphere In this patient an advancing pulmonary fibrosis, associated 
with infection or carcinoma, progressively impaired pulmonary function in 
respect to the absorption of oxygen Although she was at first comfortable 
in an atmosphere of 40 per cent oxygen, she later required 60 per cent 
oxygen Her vital capacity at that time appeared to be no greater than 
250 c c It may be concluded that a progressive elevation in the carbon 


Table V 


Maximal Rise in Arterial COs Content in 10 Patients with Chronic Pulmonary Disease Treated 

with Oxygen 




Arterial Oxygen 

Arterial CO2 




Saturation % 

Content 



Case Diagnosis No 

before 

after 

before 

after 

Remarks 



Treat- 

Treat- 

Treat- 

Treat 




ment 

ment 

ment 

ment 


1 

Chronic pulmonary 
tuberculosis 

88% 

93% 

54 9 

73 5 

Patient resided in oxygen chamber 50% oxy- 





gen for 43 days at time of second test 

2 

Chronic pulmonary 
tuberculosis 

97% 

9S% 

49 0 

510 

Patient resided in oxygen chamber 50% oxy- 





gen 7 days at time of second test 

3 

Advanced pulmonary 
fibrosis 


89% 


132 1 

Test obtained after 6 months residence in oxy- 





gen chamber, oxygen concentration between 
50-60% 



4 

Advanced pulmonary 
fibrosis 

70% 

90% 

38 4 

69 7 

Patient resided in oxygen chamber at 50% 





oxygen 4 days at time of test 

5 

Pulmonary emphy- 
sema 

92 9% 

101 5% 

519 

78 6 

Six months oxygen treatment 17 hours daily 




Two weeks before test continuous residence 
in 50% oxygen 




6 

Pulmonary emphy- 
sema 

68 09% 

93 0% 

62 6 

91 7 

1 month in 50% oxygen 

7 

Pulmonary fibrosis 

86 0% 

96 0% 

66 0 

84 2 

6 days in 45% oxygen 

8 

Pulmonary fibrosis 
and emphysema 

102 7% 

66 3 

74 I 

6 days in 40% oxygen 

96 7% 

9 

Chrome pulmonary 
tuberculosis and pul 



77 0 

35 days in 45% oxygen 



monary fibrosis 

88 0% 

100 0% 

57 0 

10 

Pulmonary fibrosis 



66 2 

5 days at 26% oxygen 


and emphysema 

93 0% 

97% 

60 0 


dioxide content of the arterial blood during continuous oxygen treatment 
indicates a failure of improvement both in pulmonary pathology and func- 
tion, whereas a fall in arterial C0 2 content following a previous rise is of 
favorable prognostic import and indicates a likelihood of betterment in 
pulmonary function and clinical improvement as result of oxygen treatment 
The inhalation of 100 per cent oxygen does not always show an imme- 
diate fall m pulmonary ventilation in patients with pulmonary emphysema 
This response is sometimes obscured by the factor of respiratory obstruc- 
tion due to spasm of the bronchial musculature and the congestion and edema 
of the bronchial wall When bronchial obstruction is removed by inhala- 
tion of 1—100 adrenalin, 1 per cent neo-synephrm or a combination of both, 
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the patient may then show a marked decrease in pulmonary ventilation due 
to inhalation of 100 per cent oxygen, although little or no effect was pro- 
duced by oxygen prior to inhalation of these substances Thus, m a pa- 
tient with severe pulmonary fibrosis who is now experiencing considerable 
benefit from continuous oxygen therapy, the pulmonary ventilation test at 
first showed very slight alteration when oxygen was substituted for air 
However, when the factor of bronchial obstruction was removed by in- 
halation of adrenalin and neo-synephrm a marked diminution in the amount 
of air breathed per minute took place In the accompanying table (table 6) 
the pulmonary ventilation test is recorded before and after inhalation of 
adrenalin and neo-synephrm In six out of eight tests the diminution in 
pulmonary ventilation when 100 per cent oxygen was breathed was much 


Table VI 

Reduction m Pulmonary Ventilation When Oxygen Is Substituted for Air in a Patient with 
Pulmonary Emphysema before and after Inhalation of Vaporized Adrenalin 

and Neo-Synephrin 



Before Inhalent 

ArrnR Inhalent 

Inhalent 

Pul 

Vent 

Air 

Pul 

Vent 

Oxygen 

% 

Reduction 

in 

Pul 

Vent 

Air 

Pul 

Vent 

Oxygen 

% 

Reduction 

in 


c c per min 

L 

Pul Vent 

c c per mm 

Pul Vent 

3 c c Neo synephrin 







1 c c 1 100 adrenalin 

10200 

9330 

87 

10900 

8560 

21 5 

3 _c c Neo-synephrin 





1 5 c c l 100 adren 

11300 

9200 

18 6 

15460 

9120 

41 0 

3 c c Neo synephrin 

1 c c 1 100 adrenalin 
3 c c Neo synephrin 

8820 

8295 

60 

10850 

6600 

39 2 

7110 

8120 

10 9 

8300 

7950 

5 4 

zee Neo-synephrm 

2 c c Neo synephrin 

1 c c 1 100 adrenalin 
1 c c 1 100 adrenalin 

11400 

9160 

19 7 

11500 

8380 

27 1 

10930 

9010 

17 7 

9500 

8210 

13 6 

10070 

9550 

5 2 

10800 

8700 

19 4 

11100 

10110 

89 

11400 

8720 

23 5 


greater after inhalation of adrenalin and neo-synephrm Thus, in the 
t ird test, inhalation of 100 per cent oxygen was followed by a 6 per cent 
re uction m pulmonary ventilation, after inhalation of 3 c c of neo-syne- 
p inn and 1 c c of 1-100 adrenalin there was a 39 per cent reduction in 
pu monary ventilation when 100 per cent oxygen was breathed It is evi- 
acf 1 H l "I 01 '"’ tbat tbe factor of respiratory obstruction should be counter- 
cludprl the va P° r of adrenalin and neo-synephrm before it is con- 

tion Jt] 100 per cent oxygen does not lower the total pulmonary ventila- 
te*,^ ' 10 t, als ° be remembered that the patient with chronic pulmonary 
three to fi 7 j h ° W * gradual decrease m labored breathing m a period of 

mediate rW™. when the P ulm ° nar y ventilation test shows no im- 

crease in the volume of air breathed with oxygen 
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The importance of the chemical factor in the etiology of dyspnea m 
patients with pulmonary emphysema is illustrated in the following experi- 
ment pei formed on the first case reported above The pulmonary ventila- 
tion was determined while he was breathing air Arterial blood was taken 
for measurement of the blood gases and the pH The patient then in- 
haled 100 per cent oxygen, and arterial blood was drawn 90 seconds later 
The data are recorded m the accompanying table (table 7) It will be 


Table VII 

Pulmonary Ventilation and Blood Gases of a Patient with Pulmonary Emphysema, before and 
after Relief of Dyspnea Due to Inhalation of 100% Oxygen for 90 Seconds 


Breathing Air 
8100 cc 
92 0% 

59 85 Vol % 
57 2 Vol %* 
7 41 


Pulmonary ventilation 
Arterial oxygen sat 
COj content 
COj capacity 
pH 


* Equilibrated at 43 7 mm Hg pressure CO" 
t Equilibrated at 45 2 mm Hg pressure CO 2 


After Breathing 100% 
Oxygen for 90 Sec 
6420 c c 
101 2 % 

60 75 Vol % 

57 35 Vol %f 
7 40 


observed that an immediate fall in pulmonary ventilation from 8100 to 
6420 c c took place coincident with a rise 111 arterial oxygen saturation 
from 92 0 to 101 2 per cent The C0 2 content of the arterial blood rose 
slightly and the pH changed merely from 7 41 to 7 40 A more compre- 
hensive study of variations in C0 2 tensions and in pH of the arterial blood 
as they are affected by oxygen treatment has been made by D W Richards, 18 
but it is sufficient for our present purpose to indicate that the change m 
oxygen saturation of the arterial blood was essentially responsible for 
the decline m pulmonary ventilation and the concomitant alleviation of 
dyspnea The time interval involved, namely 90 seconds, was too brief to 
allow any change to take place in the mechanical difficulties of breathing 
Although we are aware that relief of labored breathing does not take place 
as promptly as it did in this instance in all cases of pulmonary emphysema, 
it is nevertheless our belief that continuous residence over a period of three 
to six days in an oxygen enriched atmosphere will result m a marked 
decrease of labored breathing in most instances 


Positive Pressure Breathing 

Atmospheres under small increases of pressure such as 2 to 5 cm of 
water have been employed in mhalational therapy in order to dimmish the in- 
spiratory effort and to facilitate the egress of air during expiration by dimin- 
ishing expiratory constriction of the intra-thoracic bronchi and bron- 
chioles of - 3 A study has been made in collaboration with Dr Paul Swenson 
in which the size of the smaller bronchi has been measured before and after 
positive pressure was used (A full report will be published elsewhere ) 
Patients during an attack of asthma were injected mtratracheally with 
hpiodol Roentgenograms of the chest were taken during ordinary res- 
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piration and dunng the inhalation of an undei 4 to 8 cm positive pressure 
It was shown that the lumen of an isolated bronchus during positive pres- 
sure respiration did not constnct during expnation as much as it did during 
respiration without positne pressure In some cases the diameter of the 
bronchus was 25 per cent larger with positive pressure breathing 

Based on the clinical use of positive pressure respiration, an exercise 
has been suggested to patients which consists in puising the lips during 
expiration , this creates a positive pressure which is deflected backward into 
the bronchial tree Inspiration is conducted as usual and expiration with 
the lips narrowed to maintain a resistance equivalent to that created by 
breathing outward through a tube Vs of an inch m diameter This exer- 
cise pursued for two or tlnee minutes at a time tvill clear up some types of 
continuous nuld or moderate wheezing, witnessed both by subjective relief 
as well as the clearing of rales duung expiration In the patient with pul- 
monary emphysema it will also be found that the milder degrees of dyspnea 
are lessened by this exercise 

Livingstone 10 and others 20 ha\ e i eported marked improvement from 


respiratory exercises It is obvious that the ordinary breathing exercises 
m which the object is to inspne as deeply as possible are useless When 
the asthmatic patient breathes deeply his respiration seems almost entirely 
upper thoracic The lower part of the chest is already largely expanded and 
if it moves at all shows inward retraction The diaphragm is thus of little 
or no value The breathing exercises designed by Livingstone attempt to 
teach the patient to use the lov r er part of the chest and the diaphragm more, 
and to empty the lungs more completely The patient takes a quiet inspira- 
tion followed by a long expiration, with the lips partially closed to make 
an 1 sound Expiration is assisted by pressure with the hands on the 
ower part of the chest Our own experience is limited to the simple exer- 
cise escribed above, namely, exhaling with the lips partially closed which 
m e chronic asthmatic patient and the patient with pulmonary emphysema 
needed 611 *° Und s P ec,ad y valuable, and which may be pursued as often as 


Methods of Inhalation al Therapy 

suh^rnJ? 1 ^ advances m the methods of mhalational therapy have been 
method ° ? ^ et r lIed review 21 Xt should be emphasized that no one 
Elven top smtable for all patients and that the patient should generally be 
oxygen tr LZ™ ? S t0 whlch 15 more comfortable for him, especially when 
time The ,m en V S admmistere d at home at intervals over long periods of 

has made f the faCe tent ° r faCe mask Ar S> dI Campbell 22 

oxygen without Z He f dmmistratl °n of relatively high concentrations of 
apparatus have ,^1 e ! aborate a PP aratus Our own modifications of this 
works on the princmf ^ ° f thC s<>called “ ox yator ” which 

crement of air m ° £ 16 Bunsen burner and whlch sucks « a small m- 
as the oxygen passes through it The additional flow of 
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this oxygen enriched atmosphere makes for increased comfort and for lower 
concentration of carbon dioxide m the inspired air In the accompanying 
table (table 8) it will be seen that the oxygen per cent m the inspired an 
increased to 42 to 52 per cent as the oxygen flow is increased from 6 liters 
per minute to 10 liters per minute and that the C0 2 concentration is lowered 
from 0 9 to 0 50 per cent This carbon dioxide concentration corresponds 
to that generally present in an oxygen tent as it is ordinarily administered 
With higher pulmonary ventilations the per cent of carbon dioxide and 
of oxygen falls slightly It is also true that haphazard employment of the 
face tent will not achieve as good results as are here reported This also 
applies to the management of more complicated apparatus It is our 
opinion, based on experimental evidence and on clinical usage, that the face 
tent is of considerable value in many instances 23 although it must be ad- 

Table VIII 


The Concentration of Oxygen and Carbon Dioxide in the Inspired Air When the Face Mask Is 
Used at Flows between 6 and 10 Liters per Minute 


Oxygen 

Flow 

Liters/min 


20 Respirations/min 

30 Respirations/min 




Calcu- 

lated 

COs per cent 
in inspired 



Calcu- 

lated 


Alveolar 

Alveolar 

Oxygen 

air deter- 

Alveolar ! 

Alveolar 

Oxygen 


Oxygen 

co 2 

per cent 

mined from 

Oxygen 1 

C0 2 

per cent 


per cent j 

per cent 

in 

inspired 

air 

gas sample 
during 
inspiration 

per cent 

per cent 

in 

inspired 

air 

6 

36 3 

57 

42 

0 95 

34 2 

5 8 

40 

8 

41 3 

5 7 

47 

0 85 

39 8 

5 7 

45 5 

10 

46 1 

5 9 

■ 

52 

1 

0 50 

45 4 

5 6 

51 0 


Alveolar C0 2 Breathing air S 1 

Alveolar O 2 Breathing air 14 8 


nutted that it rarely provides the comfort of a well ventilated oxygen tent 
with completely transparent pliofilm covering 

The question of expense in relation to long continued oxygen therapy 
merits consideration The cost of oxygen varies at least 100 per cent de- 
pending upon the quantity of oxygen used For patients of moderate 
means it is almost always possible to obtain a lower than standard rate 
from one of the larger companies It is frequently desirable for the pa- 
tient to purchase his own equipment, such as regulator, nasal catheter, or 
face tent Depending upon the number of hours used per day the ex- 
pense of oxygen treatment can then be accurately calculated and the pa- 
tient or his family be informed of the possibility that in cases of pulmonary 
emphysema it is likely that the patient will require for the rest of his life 
a continuance of oxygen treatment, if his dyspnea is to be modified Fur- 
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thermore, during periods of exacerbation of lus illness such as might be pro- 
voked by acute respiratory infection more oxygen might become necessary 
For many patients intermittent oxygen therapy is preferable because of 
its simplicity, low cost and freedom from ultimate dependence on oxygen 
as a method of maintaining life Periods of treatment ranging from one- 
half hour to one hour, two or thiee times in the day are of considerable help 
in diminishing pulmonary distention and in lehevmg distiess The nasal 
catheter with a flow of 6 liters per minute will provide an oxygen concen- 
tration of approximately 37 per cent in the inspired air, the face tent with 
a flow of 10 liters per minute will ensuie an oxygen concentration of 50 
per cent if used intelligently 

When a program of continuous oxygen therapy is decided upon, it is 
generally advisable to expose the patient to a gradually increasing ox}gen 
concentration rather than suddenly to place him in an atmospheric environ- 
ment which contains 50 per cent oxygen, a suggestion made to us by 
Palmer 24 Patients who have suffered from chronic oxy gen deficiency, 
especially in breathless subjects, may become n rational or stuporous when 
they are abruptly^ given a high oxygen atmosphere The sudden change 
in the tension of oxygen to which the brain cells aie exposed appears to 
interfere remarkably with their function, a circumstance which Richards 
and the author have noted also in the treatment of patients with chronic 
heart disease 15c> 11 ’ 6 The mental state may manifest itself as stupor, coma, 
excited delirium or depression in seveie cases but it is characteristic that 
after a period of two to six days a rational state returns, generally^ with a 
feeling of well-being The feeling of cheerfulness which terminates the 
prior upset may be paralleled by more optimistic views of his affairs out- 
side the realm of illness 25 This reaction, which is an interesting example 
of the effect of biology on psychology, does not occur except m those pa- 
tients who have suffered from long-standing oxygen-want Nevertheless, 
it should be borne m mind during the initiation of treatment, for patients 
in whom such a reaction is suspected, oxygen may be administered at a con- 
centration of 30 per cent the first day, increasing the concentration 5 per cent 
each day until 50 per cent concentration is obtained The length of time 
which the patient with pulmonary emphysema should be treated with 50 
per cent oxygen depends on the individual patient, some of the factors in- 
volved have been mentioned previously’- Whether the duration is 2 or 5 
weeks, the important consideration is gradual reduction of the oxygen con- 
centration administered Fully two weeks should be utilized m gradually 
returning the patient to atmospheric air In all of these cases, it is desir- 
abe to substitute intermittent oxygen therapy following the course of 
contmuousjreatment In those patients who have the facilities for it, as 
muc l as 1/ hours a day may be spent m an oxygen enriched atmosphere 

n o iers, two to three half-hour periods during the 24 hours may be 
more fpnciKU ° ■> 
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The method of administration of helium-oxygen mixtures has been 
described 21 It may be mentioned here that the U S Government has 
recently released helium for medical purposes at a moderate cost In the 
absence of the special apparatus designed for its use, a tent or a face mask 
may be employed provided flows of 25 to 30 liters per minute are main- 
tained The administration of helium is more apt to be successful when a 
trained internist, anesthetist or an expert technician is in immediate charge 
of the treatment The relief of obstructive dyspnea in cases m which 
edematous infiltration of the bronchial walls is extensive requires time, 
attention and special experience 


Summary 

Graphic recording of the pulmonary ventilation has been employed as 
a quantitative and qualitative test of respiratory function m patients with 
asthma and pulmonary emphysema The effectiveness of physiologically 
directed therapy has been determined by this test which measures the re- 
sponse of the patient in terms of the total quantity of air breathed per 
minute as well as the velocity of air movement during the respiratory cycle 

The sensation of dyspnea in patients with asthma may be mainly at- 
tributed to an increased effort on the part of the respiratory musculature to 
ventilate the lungs in the presence of narrowing of the smaller bronchi 
The inhalation of a helium-oxygen mixture makes possible a more normal 
velocity of gas movement with diminished respiratory effort This physio- 
logical advantage in breathing helium-oxygen mixtures has been employed 
in the treatment of patients with severe asthma, status asthmaticus and 
asthma complicated by acute pulmonary emphysema Of a total of 54 
admissions to the hospital 28 patients showed marked improvement that 
could be specifically attributed to the use of helium Twenty-one showed 
moderate improvement, or a combined percentage of 91 per cent Five 
patients or 9 per cent showed little or no benefit from helium-oxygen 
therapy 

In chronic pulmonary emphysema the continuous inhalation of oxygen 
enriched air relieves the sensation of dyspnea in most instances Two pa- 
tients are reported in detail who suffered from severe dyspnea at rest 1 lie 
oxygen saturation of the arterial blood was at or near the normal level m 
each case, however, an immediate and progressive fall in pulmonary ven- 
tilation resulted from the inhalation of high concentrations of oxygen, 
accompanied by relief of dyspnea In one patient, a more permanent 
benefit took place during a period of six months intermittent oxygen treat- 
ment This patient showed a preliminary rise in arterial C0 2 content fol- 
lowed by a fall during a test period of continuous residence in an oxygen 
enriched atmosphere In the other patient, clinical improvement persisted 
only during the course of oxygen treatment over a period of two years 
In the latter case only a slight decrease in arterial C0 2 content followed the 
previous rise The mechanism of the rise in the carbon dioxide content of 
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arterial blood is discussed m 10 patients with chronic pulmonary disease 
treated with oxygen over relatively long periods of time The humoral 
(or chemical) factor m the causation of the dyspnea of pulmonary em- 
physema is emphasized by the results in cases of chronic pulmonary disease 
treated by oxygen enriched atmospheres 

The inhalation of vaporized adrenalin m larger amounts than have 
hitherto been employed has been found markedly helpful in the treatment 
of patients with severe asthma and pulmonary emphysema The inhalation 
of vaporized neo-synephrm in relatively large doses is reported as an addi- 
tional helpful agent m these conditions, as a result of unpublished studies 
by D W Richaids and the author Routine use of adrenalin and neo- 
synephrin mixtures has been found clinically beneficial m the treatment of 
pulmonary emphysema Graphic records of the pulmonary ventilation re- 
veal, as a result of inhalation of these agents, an increased velocity of air 
movement, especially marked in the expiratory cycle, and an increase in 
vital capacity 

A simple breathing exercise consisting of pursing the lips during ex- 
piration is suggested for patients with asthma and pulmonary emphysema 
The positive pressure, produced by breathing against a resistance at the 
bps, is reflected backward into the respiratory passageway and has the 
physiological advantage of reducing expiratory bronchial constriction 
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THE PRESSOR REACTION PRODUCED BY INHALA- 
TION OF CARBON DIOXIDE, STUDIES OF 
PATIENTS WITH NORMAL BLOOD PRES- 
SURE AND WITH HYPERTENSION ! 

By Maurice Hardgrove,} M D , Grace M Roth, Ph D , and 
George E Brown,} M D , F A C P , Rochcsto , Minnesota 


The specific stimulating action of carbon dioxide on the vasomotor 
centers and its pressor effect on blood pressure have been known for some 
time As early as 1864, Thiry 1 observed a rise of the blood pressure of 
animals during the inhalation of carbon dioxide and expressed the opinion 
that this was the result of stimulation of the vasomotor center, which pro- 
duces a constriction of the peripheral arterioles Traube 2 later confiimed 
this work and also looked on caibon dioxide as an excitant of the vasomotor 
center In contrast to this work, Gaskell 3 about the same time demon- 
strated by perfusion experiments that lactic acid dilated the arteries of the 
frog Bayliss, 4 in 1901, following Gaskell’s work, demonstrated by per- 
fusion fluid through the iliac arteries that both lactic acid and carbon di- 
oxide produced an increase in the rate of flow of blood m the skinned limb 
of a frog This was interpreted as a local effect of carbon dioxide on the 
blood vessels Later, in 1918, Fleisch 5 reported the results of perfusion 
experiments on the hind legs of frogs, he found that a low concentration 
(up to 3 per cent) of carbon dioxide caused arterial dilatation while stronger 
concentrations caused a constriction He assumed that the dilator effect 
was attributable to the action on a nervous component and that the vaso- 
constriction was attributable to a direct action on the muscles of the 
arterioles 

In 1907, Henderson 8 demonstrated that carbon dioxide was necessary 
to maintain normal vascular tone This he accomplished by showing that 
in an etherized animal or man a loss of carbon dioxide produced by ovei- 
ventilation of the lungs caused a marked fall in blood pressure which was 
relieved by the administration of carbon dioxide From that time to 1922 
numerous workers confirmed the eaily work on the excitant properties o 
carbon dioxide on various nerve centers In 1922, Dale and Evans pre- 
sented evidence to show that the effect of inhalation of carbon dioxide was 
on the vasomotor centers in the bulb and the spinal cord T hey maintained 
that the tonic action of the vasomotor centers was conditioned by the con- 
centration of free carbon dioxide rather than “ hydrogen ions m the ar- 
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terial blood This may be attributable to the great powei of carbon dioxide 
to penetrate all membranes 

Porter 8 during the war used a 3 per cent concentration of carbon dioxide 
to increase the blood pressure of soldteis who were m a state of shock 
In 1922, Schneider and Truesdell 9 demonstrated that inhalation of 1 to 8 
per cent carbon dioxide by normal individuals was followed by an increase m 
the pulse late, an increase m the systolic and diastolic blood pressure and 
an increase m the pulse pressure, particularly after the concentration of 
carbon dioxide had reached 3 per cent 

Raab, 10,11 m 1929, reported that during the inhalation of carbon dioxide 
the increase in the blood pressure of patients who had essential hypertension 
was several times as great as that noted in a group of normal persons He 
attributed these increases m blood pressure to an increased sensitivity of 
the vasomotor centers to changes in carbon dioxide tension Many investi- 
gators have been concerned with the question as to whether essential hyper- 
tension is central or peripheral in origin Ellis and Weiss, 12 in 1930, 
showed that the increased blood pressure in cases of hypertension is the 
result of a contraction of the peripheral vascular system and that it is not 
the result of primary changes m the general blood volume, cardiac output, 
circulation through the lungs, or velocity of the blood flow Investigators 
have assumed that diminishing the supply of blood and oxygen to vasomotor 
centers was the most essential condition for increased activity of these 
centers Another assumption is that the accumulation of acid substances, 
particularly lactic acid, which results from a lack of oxygen, is a factor m 


increasing activity or tonus of the vasomotor centers This forms the basis 
of the most recent hypothesis of essential hypertension In 1931, Raab 13 ’ 14 
attempted to produce essential hypertension m animals m an effort to deter- 
mine its pathogenesis He produced hypertension by irritation of the 
vasomotor centers by decreasing the supply of oxygen or by a perfusion of 
the hypothetical vasomotor centers with lactic acid When inhalation of 
carbon dioxide was added to either or both of these conditions a consider- 
ably greater rise in blood pressure occurred This increased sensitivity 
also could be produced by purely nervous stimuli from the periphery Raab 
concluded that essential hypertension could be considered the result of local 
eficiency of oxygen and the accumulation of lactic acid within the vaso- 
motor centers of the bram stem as a consequence of disturbances in the local 
circulation, such as spasm or sclerosis The actual blood pressure in hyper- 
ension would accordingly be determined by the sum of the stimuli result- 
ing rom oxjgen deficiency and accumulation of lactic acid and also by the 
a mormally increased responses of blood pressure to the stimulus of the 

IZ T , dl0Xlde tension of the blood and different kinds of sensory 
ana emotional stimuli y 


essential^ ? conce Pflon of the fundamental abnormality in cases of 
>pertension is that the central vasomotor mechanism is hyper- 
and reacts excessively to many forms of stimulation, such as 
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those which are sensory, thermal, and emotional Changes m circulation 
of the bram which result from organic arterial disease or spasm do not 
appear to play a role in elevation of blood pressure m cases of hypertension 
except in the later stages Studies which have been made on the constitu- 
tional nature of essential hypertension by employing a standard stimulus 15,16 
(cold), which effects a sharp, thermosensory vasopressor reflex, are im- 
portant The hyperreactive vasopressor response to cold is present during 
the early life of most children of hypertensive parents It would be dif- 
ficult to assume that organic or circulatory factors exist in the brain of 
persons who eventually will have hypertension 

The present study was carried out to determine whether the pressor 
reactions of normal and hypertensive persons were qualitatively or quanti- 
tatively different following the inhalation of carbon dioxide, and to compare 
these responses with those which occur as a result of the cold test 

Material 

The tests were carried out on 65 patients, 24 of these patients had a 
normal blood pressure and 41 had varying degrees of hypertension All 
were ambulatory patients and none 'had evidence of cardiac or renal insuf- 
ficiency The ages of the patients varied from 20 to 60 years, 36 were 
men and 29 were women For the observations the patients were divided 
into two groups depending on the method of study employed 

Group 1 was composed of 45 patients This group was further sub- 
divided into three groups Group A was composed of 15 patients whose 
blood pressure was normal Group B was composed of 21 patients who 
had essential hypertension without demonstrable organic change m the ar- 
terioles of the retinae except as shown m the table which deals with this 
group Group C was composed of nine patients who had essential hyper- 
tension which was associated with definite organic changes in the arteries 
of the retinae 

Group 2 consisted of 20 patients, 9 had a normal blood pressure and 11 
had varying degrees of hypertension The distribution according to age 
and sex was similar to that in group 1 

Methods 

Cold Test In performing the cold test the patient is placed m a re- 
cumbent position for 30 minutes, or until the blood pressure has attained 
the basal level The cuff is placed on one arm of the patient and the hand 
on the opposite side is placed in ice water at 4° C well above the wrist or 
one minute The value for the blood pressure is determined at least three 
times while the hand is in the ice water The highest value for the systolic 
and diastolic pressure is recorded as the measure of response T le an 
is then removed from the ice water 

Inhalation of 10 Per Cent Caibon Dioxide and 90 Pei Cent Oxygen 
Before the inhalation of carbon dioxide the patient is placed m a recumbent 
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position for 20 minutes until the basal blood pressure and basal pulse rate 
are established The mask which is used to insure proper inspiration of 
the carbon dioxide is put on the patient and allowed to remain until he be- 
comes accustomed to breathing with it on and until the blood pressure and 
pulse rate return to approximately basal levels The mask is then attached 
to a tank which contains a mixture of 10 per cent caibon dioxide and 90 
per cent oxygen , this mixture is administered for five minutes The blood 
pressure and pulse rate are recorded eiery minute The number of respira- 
tions are noted No ill effects were noted fiom the inhalation of the carbon 
dioxide, whatever minor distress (slight dyspnea, light headedness, and so* 
forth) was present quickly disappeared when the inhalation of carbon 
dioxide was discontinued The number of respirations v f as slightly in- 
creased fan average of eight) wdnle the depth v r as definitely increased 
The pulse rate increased while the patients breathed carbon dioxide This 
is discussed more fully in the consideration of the various groups 

The difference between the studies in group 1 and group 2 v r as that in 
group 1, m addition to the preliminary cold test another similar test w r as 
performed during the inhalation of carbon dioxide In group 2 the second 
cold test was performed five minutes after the removal of the mask, when 
the blood pressure had returned to the previous basal levels 


Data Obtained from Study or Patients in Group 1 

Cold Test The results obtained m group A are shown in tables 1 
and 2 The average increase in blood pressure from the basal level in this 
group during the application of the cold test was 13 4 mm of mercury for 
the systolic pressure and 11 mm for the diastolic pressure In group B 
(tables 2 and 3) the average increase in blood pressure from the basal level 
was 28 9 mm of mercury for the systolic pressure and 19 1 mm for the 
diastolic pressure In group C the average increase in blood pressure from 
the basal level was 32 4 mm of mercury for the systolic pressure and 24 5 
mm for the diastolic pressure 

1 he Inhalation of 10 Per Cent Cat bon Dioxide and 90 Pei Cent Oxygen 
In group A the inhalation of 10 per cent carbon dioxide caused an average 
increase m the blood pressure from the average basal level, of 25 2 mm of 
mercury for the systolic pressure and 14 6 mm for the diastolic pressure 
(tables 1 and 2) In four cases in which the blood pressure was normal, 
no increase occurred or the increase was less than that produced by the cold 
test alone The pulse rate increased an average of eleven beats for each 
minute that the carbon dioxide and 0x5 gen were inhaled In six cases the 
increase was negligible, while m the three cases m rvhich there was the 
greatest increase m systolic blood pressure during the inhalation of carbon 
xi e and oxygen, the increase m the pulse rate ivas the greatest (20 to 

r ate) In GrOUp B the lnhalatl °" o£ dioxide and 

' 3 43 caused an average increase of 33 7 mm of mercury m the systolic 
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Table I 

Effects of Cold and Inhalation of 10 Per Cent Carbon Dioxide and 90 Per Cent Oxygen on the 

Blood Pressure in Group A 


Systolic and diastolic blood pressure, mm of mercury 


Case 

Age, 
years, 
and sex 

Basal 

values 

During 
application 
of cold 

During inhalation 
of 10 per cent 
carbon dioxide and 
90 per cent oxygen 

During inhalation of 10 
per cent carbon dioxide 
and 90 per cent oxygen 
and application of cold 

1 

42 M 

115/73 


120/90 

138/100 

2 

24 F 

114/80 

Us • w Si 

136/103 

. . " i ZKnKiHpHI 

3 

48 F 

120/75 

iifK *■ tfmi 

120/80 


4 

35 M 

110/80 

im b irrm 

120/90 

’ i hi 

5 

36 M 

112/75 


130/80 

5Itir' r v'-| ; t 

6 

20 M 

110/75 


130/80 

: i $71 ‘ 

7 

43 M 

118/74 

IM t 

150/85 

160/90 

8 

28 M 



160/100 

160/100 

9 

27 M 

MlfwitM 

11® " ml ifli 

160/100 

160/100 

10 

27 F 

110/78 

!B TWJM 

130/80 

130/82 

•v.11 

29 F 

86/60 

104/80 

130/80 

130/80 

\2 

37 M 

88/68 

98/70 

105/70 


13 

29 F 

90/65 

115/90 

124/94 

130/95 

14 

49 M 


87/68 

110/80 

110/75 

15 

26 M 


128/80 

130/75 

140/85 


Systolic 

105 1±2 3 

118 5±2 3 

130 3db2 8 

136 5±2 7 

Mean 

pressure 





values 

Diastolic 

71 2±1 5 

82 2±1 3 

85 8=fcl 7 

89 8±1 9 


pressure 






Table II 


Effects of Cold, Inhalation of 10 Per Cent Carbon Dioxide and 90 Per Cent Oxygen, and the 
Application of Cold during the Inhalation of 10 Per Cent Carbon Dioxide 
and 90 Per Cent Oxygen in Group 1 




Systolic and diastolic blood pressure, mm of mercury 




Average increase during 

Group 

Cases 

Average 


Inhalation of 

Inhalation of 10 



basal 

Cold 

10 per cent 

per cent carbon 



values 

carbon dioxide 

dioxide and 90 per 




test 

and 90 per 

cent oxygen and 





cent oxygen 

application of cold 

A (blood pressure 

15 

105 1/71 2 

13 4/11 0 

25 2/14 6 

31 4/18 6 

normal) 

B (hypertension with- 

21 

134 3/87 8 

28 9/19 1 

33 7/20 1 

48 5/28 1 

out organic changes 
in retinal arteries) 

C (hypertension with 

9 

156 3/105 1 

32 4/24 5 

23 4/15 7 

35 7/25 8 

changes in retinal 






arteries) 

B and C (hypertension) 

30 

140 9/93 0 

30 0/20 7 

30 6/18 8 

44 6/27 4 
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pressure slid 20 1 mm m tlie disstolic pressure In 11 esses no inciesse 
in blood pressure occurred or the increase was less than that produced by 


Table III 


Effects of Cold and Inhalation of 10 Per Cent Carbon Dioxide and 90 Per Cent Oxygen on the 

Blood Pressure in Group B 





Systolic and diastolic blood pressure, 

mm of mercury 

Case 

Age, 

years, 

and 

sex 

Changes 
in ocular 
fundi 

Basal 

values 

During 
applica- 
tion of 
cold 

During inhalation 
of 10 per cent 
carbon dioxide 

During inhalation of 
10 per cent carbon 
dioxide and 90 per 




and 90 per cent 

cent oxygen and ap- 





oxygen 

plication of cold 

1 

34 M 

0 


1 |M| 

' 1 | 

155/105 

2 

42 F 

0 

mtm *OT 

B 1 


154/100 

3 

25 M 

0 


is l 31 t iB 

152/92 

165/110 

4 

47 F 

0 

HI fit] if 

Blit \ tfl 


175/110 

5 

23 M 

0 

sKfiiS 

154/110 

165/115 

172/117 

6 

47 M 

0 

mm iKH 

180/140 


180/140 

7 

45 M 

Arterioles 

125/100 

145/115 


155/110 

8 

49 M 

Arterioles 

120/80 

140/100 

160/110 

160/112 



narrowed 




9 

22 M 

Arterioles 

narrowed 

Arterioles 

140/78 

158/105 

165/100 

175/100 

10 

43 F 

135/95 

165/120 

180/120 

200/130 

11 

27 M 

Arterioles 

narrowed 

Arterioles 

narrowed 

Arterioles 

152/82 

180/100 

190/118 

210/120 

12 

49 F 

150/80 

170/90 

195/110 

210/115 

13 

41 F 

150/100 

180/120 

210/130 

210/130 

14 


narrowed 




43 M 

Arterioles 

narrowed 

150/90 

230/148 

220/120 

240/160 

15 

38 M 

Arterioles 

narrowed 

150/98 

190/110 

190/115 

205/120 

16 

60 M 

Arterioles 

narrowed 

130/58 

164/80 

190/100 

200/100 

17 

26 F 

Arterioles 

narrowed 

132/100 

165/100 

200/130 

208/140 

18 

36 M 

Arterioles 

narrowed 

140/80 

152/100 

170/100 

190/110 

19 

26 F 

Arterioles 

narrowed 

105/70 

150/109 

145/95 

162/100 

20 

21 M 

Arterioles 

narrowed 

130/90 

142/90 

140/108 

152/105 

21 

31 M 

Arterioles 

narrowed 

110/85 

140/100 

138/92 

160/100 

Mean 1 

Systolic 

pressure 

134 3 ±2 0 

163 2 ±3 2 

168 0 ±4 0 

182 8 ±3 7 

values | 

Diastolic 

pressure 

87 8±1 8 

106 9±2 3 

107 9±1 7 

115 9±2 4 


theuu Lt a< f e 1 In group E the a " era S e mcrease 111 pulse rate during 
w „ c tl0n of carbon dioxide and oxygen was 17 beats per minute There 
110 a PP arent correlation between the increase m pulse rate and the m- 
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crease in blood pressure In group C (tables 2 and 4) the average increase 
m the blood pressure during the inhalation of carbon dioxide and oxygen 
was 23 4 mm of mefcury for the systolic pressure and 15 7 mm for the 
diastolic pressure This was less than the average increase produced by 
the cold test alone for this group The average increase m pulse rate was 
11 beats per minute 

The Application of the Cold Test dnnng the Inhalation of 10 Per Cent 
Cat bon Dioxide and 90 Pet Cent Oxygen In group A (tables 1 and 2), 


Table IV 

Effects of Cold and Inhalation of 10 Per Cent Carbon Dioxide and 90 Per Cent Oxygen on the 

Blood Pressure in Group C 





Systolic and diastolic blood pressure, mm of mercury 

Case 

Age, 

years, 

and 

sex 

Changes 
in ocular 


During ap- 
plication 
of cold 

During inhalation 

During inhalation 
of 10 per cent 
carbon dioxide and 
90 per cent oxygen 
and application 
of cold 


fundi 

Basal 

values 

of 10 per cent 
carbon dioxide 
and 90 per cent 
oxygen 

1 

43 F 

Sclerosis, 

120/80 

150/110 

152/106 

156/120 



grade 1 


154/112 

172/120 

2 

33 F 

Sclerosis, 
grade 1 
Sclerosis, 

140/95 

158/110 

3 

40 F 

152/110 

180/130 

175/120 

200/150 

4 

32 F 

grade 1 
Sclerosis, 

135/100 

170/120 

170/125 

180/130 

5 

33 F 

grade 1 
Sclerosis, 

180/130 

235/160 

190/140 

180/130 

6 

48 F 

grade 1 
Sclerosis, 

140/96 

180/112 

182/120 

200/125 

7 

57 M 

grade 1 
Sclerosis, 

190/125 

220/175 

210/135 

230/155 



grade 3, 
and hem- 





8 

51 M 

orrhages 

Sclerosis, 

140/100 

150/110 

140/100 

150/110 

9 

44 F 

grade 3 
Arterioles 

210/110 

255/140 

245/130 

260/138 



narrowed 



— 


( Systolic 

156 3 ±6 8 

188 7 ±8 63 

179 7±7 4 

192 0±7 9 

Mean 1 pressure 
values j Diastolic 

105 1 ±3 5 

129 6±5 5 

120 8±3 2 

130 9±3 3 


{ pressure 






when a cold test was performed during the inhalation o per cen car on 
dioxide and 90 per cent oxygen, the average increase was mm o 

mercury for the systolic pressure and 18 6 mm for tie lasto ic pressure 
These increases were greater than those which were pro uce y ei ter 
the cold test alone or the inhalation of carbon dioxide and oxygen o\\ 
ever, in seven cases in this group the increase m blood pressure proc uce 
by the application of the cold test during the inhalation o car on 10 x 1 
and oxygen was no greater than the increase produced by t le m la a ion 
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of carbon dioxide In group B (tables 2 and 3) the application of cold 
during the inhalation of caibon dioxide and oxygen produced an aveiage 
increase of 48 5 mm of mercury m the systolic pressure and an average 
increase of 281 mm in the diastolic piessure These weie the gieatest 
increases noted m gioup 1 The increase in the systolic pressuie was three 
and six-tenths greater and the increase m the diastolic piessure was two 
and a half times greater than were the increases which occuned m the 
systolic and diastolic pressuies respectively when normal peisons were sub- 
jected to the cold test The increase in the systolic and diastolic pressure 
was one and nine-tenths greatei than that which was obtained when normal 
persons were inhaling carbon dioxide and oxygen The increase in the 
systolic pressure was one and six-tenths greater and the increase m the 
diastolic pressure was two and four-tenths greater than were the inci eases 
which were obtained m these respective pressuies when the cold test was 
applied to normal persons who were inhaling caibon dioxide and oxygen 
In group C (tables 2 and 4) the application of cold during the inhalation 
of carbon dioxide and oxygen produced an a\eiage increase of 35 7 mm 
of mercury m the systolic piessure and an average increase of 25 8 mm 
in the diastolic pressure These increases were not as great as the i espective 
increases which weie obtained in the group of patients who had pie-orgamc 
hypertension (group B), but in group C the average value for the sjstohc 
pressuie was 22 mm of mercury higher and that for the diastolic pressuie 
was 17 3 mm higher than were the respective values m group B In all 
but one of the cases in group C the increases in the systolic and diastolic 
blood pressure which were produced when the cold test was applied during 
the inhalation of carbon dioxide and oxygen were greater than the increases 
which were produced by the inhalation of carbon dioxide and oxygen 

When the patients who had hypertension (gioups B and C) were con- 
sidered as a single group it was found that the increases m blood pressure 
which were produced by the application of cold, by the inhalation of carbon 
dioxide and oxygen and by the application of cold during the inhalation of 
carbon dioxide and oxygen were nearly twice as great as weie the increases 
which were produced m cases m which the blood pressuie was normal 
(group A) However, this same quantitative difference was pioduced by 
the cold test alone at a lower level of blood pressure 

Data Obtained trom Study of Patients in Group 2 

Group 2 included 9 persons whose blood pressure was normal and 20 
patients who had varying degrees of hypertension In the study of this 
group the cold test was not performed during the inhalation of carbon 
loxi e and oxygen but was performed five minutes after the inhalation had 
1 Ca ! 1SC ° ntlnued and tlie blood pressure had returned to the previous basal 
eve s this was done in order to determine whether the vasomotor centers 

nf°rVri Je ^° re f nsitne t0 the application of cold following the inhalation 
on dioxide and oxygen than they were before or during the mhala- 
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tion In the nine cases m which the blood pressure was normal the applica- 
tion of cold produced an average increase of 15 mm of mercury in the 
systolic pressure and an average increase of 13 mm m the diastolic pres- 
sure During the inhalation of 10 per cent carbon dioxide and 90 per cent 
oxygen, the average increase in the systolic pressure was 39 mm of mercury 
and the average increase in the diastolic pressure was 21 8 mm The ap- 
plication of cold five minutes after the inhalation of carbon dioxide and 
oxygen had been discontinued produced an average increase of 17 7 mm 
of mercury in the systolic pressure and an average increase of 16 6 mm m 
the diastolic pressure These increases were similar to those which were 
produced by the application of cold before the inhalation of carbon dioxide 
and oxygen The average increase in the pulse rate during the inhalation 
of carbon dioxide and oxygen was 20 beats per minute This was slightly 
greater than the increase noted in group 1 

In the eleven cases m which the patients had varying degrees of hyper- 
tension the application of cold produced an average increase of 37 4 mm of 
mercury in the systolic pressure and an average increase of 25 7 mm m the 
diastolic pressure The inhalation of carbon dioxide and oxygen produced 
an average increase of 54 8 mm of mercury in the systolic pressure and an 
average increase of 32 4 mm in the diastolic pressure Five minutes after 
the inhalation of carbon dioxide and oxygen had been discontinued the 
application of cold produced an average increase of 30 3 mm of mercury in 
the systolic pressure and an average increase of 28 8 mm in the diastolic 
pressure In a very few cases the increases which were observed when cold 
was applied five minutes after the inhalation of carbon dioxide and oxygen 
had been discontinued were slightly greater than the increases which were 
observed when cold was applied before the inhalation In cases m which 
cold was applied one or two minutes after the inhalation of carbon dioxide 
and oxygen had been discontinued the increases were greater than those 
observed when cold was applied before the inhalation, but this response dis- 
appeared five minutes after the inhalation had been discontinued 1 he effect 
of carbon dioxide on the vasomotor center apparently disappears in about 
five minutes 


Comment 

The inhalation of 10 per cent carbon dioxide and 90 per cent oxygen 
produced an increase m the blood pressure of normal an ypertensive per 
sons There was no qualitative difference in the vasopressor response of 
normal and hypertensive persons but a significant quantitative pressor lf - ac 
tion was obtained when cold was applied during the inha at ion o ie car oi 

dioxide and oxygen When groups B and C were consi ere as a sm^ 
group we found that the average increases produced in t ie oo pressure 
the application of cold were the same as those produced y t le m a a ion 
carbon dioxide and oxygen When the cases of hypertension vere lv j 
into those in which the hypertension was in the ear y or pre organic s t. 
and those m which the hypertension w r as in the advanced stage l was o 
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that the mci eases which weie produced m the blood piessure by the appli- 
cation of cold were greater in cases of early or pie-organic hypertension than 
they were m cases of advanced hypertension This was particularly tiue 
when cold was applied during the inhalation of caibon dioxide and oxygen 
The basal blood piessure was lower in cases of pre-oigamc hypertension than 
it was m cases of advanced hypertension If the actual height or “ ceiling ” 
of the blood piessure is used as a cntenon, the blood pressure was higher in 
cases of advanced hypei tension The average increases in the blood pres- 
sures of normal and hypertensive persons were greater when cold was ap- 
plied during the inhalation of carbon dioxide and oxygen than they were 
when cold was not applied during the inhalation This confirms the experi- 
mental work of Raab This effect may be said to be the result of the com- 
bined action of several stimuli The recent woik of Bolton, Carmichael 
and Williams 1T did not reveal that alteration in the tension of gas in the 
blood affected the peripheral \essels The vascular responses produced by 
the inhalation of carbon dioxide and oxygen are dependent on the integrity 
of the sympathetic nervous system and are under the control of the central 
nervous system Since carbon dioxide has a specific stimulating effect on 
the vasomotor centeis, the definite increase in blood pressure which occurs 
during the inhalation of carbon dioxide and oxygen may be assumed to 
indicate some hypersensitivity of the -\asomotoi centers When cold was 
applied during the inhalation of carbon dioxide and oxygen a further in- 
crease took place This might have been caused by a reflex transmission of 
peripheral stimulation to a highei reactne central mechanism that was still 
further sensitized by the increased concentration of carbon dioxide in the 
blood, but the response was most likely the result of several stimuli 

1 hese observations are important in attempting to explain the disturbed 
mechanism in essential hypertension They demonstrate that a stimulus 
applied to the periphery (local application of cold), or applied centrally by 
increasing the carbon dioxide concentration in the blood, increased the blood 
pressure of normal and hypertensive persons They throw no light on the 
question as to why the hypertensive person responds to a greater extent than 
oes the normal person Whatever the fundamental fault is, it does not 
occur m adult life with the onset of high blood pressure, but occurs 
years before there is an increase m the blood pressure This fault concerns 
t re constitutional nature of the behavior of the autonomic nervous centers 
an ma ^ he influenced by hereditary factors Similar physiologic faults 
wi probably be found in other centers which regulate autonomic nervous 
ed 1S * utde t0 make hypotheses m the present state of our knowl- 

and C ih entl re question of differences in psychic behavior, m personality, 
in ie reaction of the central nervous system to its environment is in- 
timately concerned m this problem 


Summary 

to tw! I? 145 \ V l 1Ich we obtamed Wlth the cold test alone were comparable 
□tamed by Hines and Brown on normal and hypertensive persons 
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The inhalation of 10 per cent carbon dioxide and 90 per cent oxygen pro- 
duced an increase in the blood pressure of both normal and hypertensive 
persons The increase in blood pressure was greater and the ultimate height 
reached was greater m cases of hypertension than it was in cases m which the 
blood pressure was normal The studies did not produce any evidence as to 
why the hypertensive person responds to a greater degree than does a normal 
person 

The increase in blood pressure produced by the application of cold during 
inhalation of carbon dioxide and oxygen might be interpreted as the result 
of a reflex transmission of peripheral stimulation to a higher reactive cen- 
tral mechanism that was still fuither sensitized by the increased concentra- 
tion of carbon dioxide m the blood, but the response most likely is the com- 
bined result of several stimuli 
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CONSTITUTIONAL REACTIONS FROM BACTERIAL 

VACCINES “ 

By Grafton Tyler Brown, B S , M D , F A C P , Washington, D C 


Although much has been written about local and focal reactions, little 
or no attention has been paid to constitutional reactions from bacterial 
vaccine injections These systemic bacterial leactions are entirely dif- 
ferent from the constitutional reactions sometimes encountered following 
treatments with food, animal epidermal, pollen, or other kinds of protein 
extracts An oveidose of vaccine will frequently cause an aggravation of 
the patient’s trouble, but the type of constitutional reaction that I am about 
to describe is a definite shock reaction, comparable to that produced by the 
intentional intravenous injection of a small dose of typhoid vaccine in 
foreign protein therapy 

In allergic individuals, constitutional reactions from food, animal epi- 
dermal, pollen, or other nonbacterial piotem extracts, almost always occur 
inside of 30 minutes following the injection, and manifest themselves as 
itching of the palms of the hands, or irritation of the nose and throat, or as 
a definite attack of uiticana, hay- fever, or asthma Whenever any of the 
dose is accidentally injected into a blood vessel, the constitutional reaction 
takes place almost instantaneously 

The bacterial type of constitutional reaction manifests itself wuthin one- 
half hour to several houis following the vaccine injection It always starts 
with a chill, which may vary from mere chilly sensations to a definite, 
shaking chill Nausea and vomiting occasionally occui at this stage, par- 
ticularly m children The chill is soon succeeded by fever ranging any- 
where from 100° to 105° There is malaise, and usually aches and pains 
tiroughout the body The reaction simulates quite closely, therefore, the 
early stages of an attack of grippe or influenza After a few hours, how- 
ever, the temperature usually returns to normal, and by the next day the 
paUent has either fully recovered, or is left with only a feeling of weakness 
T lc 1 soon passes off Occasionally, the fever persists until the following 
a } Although such a reaction is not necessarily dangerous, it is decidedly 

P easant, and may cause a nervous patient to become apprehensive about 
sifcequem vaccme treatment 

tenal | S constlt:u t lon al reaction v'hich occasionally occurs m bac- 

epiderrmp Ule t ^ Cra P^’ 1S never encountered m treatment with food, animal 
both st ^ * ) °^ en ’ or °th er kinds of protein extracts It can happen with 
mdividiTl and auto & enous vaccines, and m nonallergic as well as allergic 
following 1 S t] a constitutional reaction is more likely to occur 

size of the d a *^ er c * oses °f a strong vaccine, it is not dependent upon the 
e ose for its production, as it can follow^ a repeated dose of the 
ecened for publication February 11, 1938 
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same vaccine, where the preceding dose had failed to produce any unpleasant 
symptoms 

This distinctive type of constitutional reaction is evidently due to ac- 
cidental injection of some or all of the vaccine dose into a blood vessel, as 
the symptoms can be duplicated by an intentional intravenous injection of 
bacterial vaccine A subcutaneous injection of a dose of potent vaccine 
is almost always followed by a local reaction which can be both seen and 
felt, reaching its height in about 24 hours When a vaccine treatment is 
followed by a constitutional reaction, however, there is almost invariably 
a negligible local reaction, or even none at all, indicating that some or all 
of the dose has been abruptly carried away from the site of injection 

The way to prevent these bacterial protein shock reactions is to keep 
the vaccine from directly entering the blood stream, by means of the fol- 
lowing precautions Because of its lack of vascularity, the outer part of the 
upper arm, about midway between shoulder and elbow, is the best site for 
vaccine injections After the hypodermic needle has been inserted sub- 
cutaneously, but before any of the vaccine is injected, the piston of the 
syringe should be sharply retracted to see if any blood comes back into the 
syringe If blood appears, the needle should be withdrawn and inserted in 
another spot, and the piston retraction repeated, before the dose of vaccine 
is actually injected The vaccine should be injected slowly, and with the 
larger doses, the syringe piston should be retracted several times during the 
course of the injection to make sure that the tip of the needle has not slipped 
into a small blood vessel After all of the dose is injected, a small pledget 
of sterile cotton, moistened with alcohol, should be pressed over the site of 
injection and held there while the needle is being withdrawn and for a short 
time thereafter, to prevent any of the vaccine from tiacking back through 
the needle wound into a superficial vessel that may have been punctured by 
the passage of the needle through the tissues I consider this last precau- 
tion to be quite important in the prevention of constitutional reactions 
The injection site should never be massaged By careful observance of the 
above-mentioned technic it is possible, except on rare occasions, to prevent 
the vaccine from immediately entering the blood stream 

Treatment of these shock reactions when they do occur, consists of 
the oral administration of ephedrme and amytal (iso-amyl ethyl barbituric 
acid), or ephedrme with phenobarbital, and rest m bed during the rie 
febrile stage 



SKIN TESTING FOR BRUCELLOSIS (UNDULANT 
FEVER) IN SCHOOL CHILDREN 1 

By Fred E Angle , M D , William H Algie, M D , Kansas City, Kansas, 
Leona Baumgartner, M D , Ph D , Washington , D C and 
W F LuNsroRD, M D , Kansas City, Kansas 


In human beings cutaneous hypersensitivity to organisms of the genus 
Bntcella was first investigated by Fleiscluier and Meyer 1 in 1918 Using 
a saline suspension of oigamsms they tested 75 infants who had been fed 
milk containing B aboitm and found two with a specific skm sensitivity 
Burnet, 2 subsequently, used a broth filtrate and demonstrated a relationship 
between skm reactivity 7 and the presence of specific agglutinins in the blood 
stream Since then the test has been used frequently for the diagnosis 
of undulant fever 3 ’ 4> 5 ’ °> Ti 8i °< ,0 ’ 11 also in surveys designed to evaluate the 
incidence of infection in various occupational groups, such as meat packers, 
veterinarians and laboratory workers 12, 13 ’ 14 ' 15 ' 10 ' The variety of antigens 
which have been used precludes specific comparison of the results of in- 
vestigators, though they have usually agreed that a positive skm test indi- 
cates some past contact with the oigamsm The high percentage of positive 
reactors in those groups closely associated with animal carcasses and per- 
sons with long periods of association with domestic animals points strongly 
to animal contact as an important factor in the development of the positive 
reaction 


Certain observations have made the interpretation of the skm test diffi- 
cult For instance, some individuals from whose blood B abortus has been 
cultivated have been shown to have negative skin reactions 19 ’ 20 ’ 21 * 22 ’ 23 ’ 24 
oreover, it is common experience that many individuals develop hyper- 
sensitivity to the antigen without having been aware of symptoms or signs 
0 ^ le disease Furthermore, for years after recovery from the disease 
s m reactivity is usually retained Therefore, the skm test may seem of 
it e value in the diagnosis of the individual case, but further knowledge of 
ie epidemiology and incidence of brucellosis m man may be gamed by its 
, e ,, on 1-ge groups The following report presents data secured on 
sur rCn Sc ^°°l a S e ln Kansas City, Kansas, m the course of one of three 
eys conducted by the National Institute of Health to study the incidence 
brucellosis 

five disT^ < ~ 1 ^ J Kansas, has an urban population of 126,000 divided into 
daries 1C S S rc “w up independently and are separated by such boun- 
® an g’s di raVmCS; nvers ar *d transportation systems The incidence of 
ease among dairy herds supplying milk to this community as 

^ eC iush d to 0 lv Ubllcatlon J une 20 - 1938 

Hoard of Health TVrW 0ur appreciation for the hearty cooperation of the Kansas State 
’ r '-Litton Hall, and Dr Alice Evans of the National Institute of Health 
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determined by agglutination tests performed during the last ten years has 
varied from 12 to 27 per cent Rapid method agglutination tests which 
have been made in local private and hospital laboratories during the past 
two years revealed that 5 per cent of 5000 sera tested were positive in 
dilutions of 1 10 or higher 

Not only the factor of milk consumption but that of age should be con- 
sidered in a group of school children It has long been assumed that the 
greater percentage of positive skin reactors to various bacterial antigens m 
older age groups was explicable on the basis of prolonged exposure and 
subclmical infections That these are the sole factors involved has been 
questioned, several investigators having suggested that age pet se may be 
a factor in determining skin reactivity Various investigations which have 
supported this view have been reviewed by Baumgartner 17 It is now ac- 
cepted that the skin of the very young infant does not react like that of the 
older subjects regardless of the immune state involved This difference 
may be of no importance in the present study, but it does seem of some in- 
terest to point out that infections due to brucellae in children have been 
infrequently reported in the literature although the greater exposure through 
milk ingestion would obviously be m younger age groups 

Methods 

The antigen used for mtradermal tests was HuddlesonV 8 “brucel- 
lergm,” a fat-free nucleoprotem derivative, kindly supplied by him For 
the tests 0 1 c c of a 1 10,000 dilution was used Readings were made m 
48 hours Tests were considered positive only if erythema and edema 
measuring at least 5 by 5 mm were present 

The school children were given routine tuberculin tests- 1 (0 0005 mg 
P P D ) on the opposite arm at the same time the brucellergm skm tests were 
performed 

In the control expenments, comparing the results of tests made with 
brucellergm and heat-killed vaccine, 0 04 c c of the latter was used for each 
test, both tests being made simultaneously, one on each forearm Readings 
were made after 48 hours and after 7 days The vaccine used was stand- 
ardized to a nephelometer number 3 which represents approximately 6 billion 
organisms per c c 

Results 

1 Companson of Bnicellcrqm and Heat-Killed Vaccine in Skin Tests 
One group of 168 persons was tested simultaneously with both vaccine and 
brucellergm The results are summarized in table 1 The subjects were 
all inmates of a county farm, public charges, some of whom had been moved 
from other institutions, many of whom had lived for years under some 
kind of institutional regime Positive reactors had been found in the 

* These tuberculm tests were performed by Dr Cl.fton Hall of the Kansas State De- 
partment of Health 
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herds supplying one of the institutions, in which these subjects had been 
housed— though satisfactoiy data concerning the incidence of herd infec- 
tions were lacking Readings weie lecorded as follows 

— no reaction or one measuring less than 5 by 5 mm at 48 hours 
and no reaction m 8 days 

-j- reaction measunng 5 by 5 mm or over but less than 10 by 10 
mm at 48 hours and little or no reaction at 8 days 
4~ f reaction of 10 by 20 mm at 48 hours, persistent reaction at 8 
days with slight pigmentation 

4-4 — f- more than 20 by 20 nun erythema and edema at 48 hours with 
persistent reaction at 8 days 

4 — 1 — 1 — b more than 30 by 30 mm leaction at 48 hours and ulceration at 
8 days 


Table I 

Comparison of Results m Intradermal Tests with Brucellergin and Vaccine in 163 Persons 


Type of Antigen 

- 

1 Number of Persons Exhibiting Reactions 

— 

+ 

+ + 

+++ 

++++ 

| Total 

Brucellergin 

Vaccine 

119 

74 

21 

42 

12 

27 

i 

n 

ii 

0 

9 

■ 


The severity of the reactions with the two antigens differed, though in 
the same person the same relative degree of severity was found, i e , the 
person with a 4 — | — | — b reaction to vaccine had a 4 — j — b reaction to brucel- 
leigm, the most severe reaction found with this antigen The 4 — 1 — ! — b 
reactions were those with ulceration and found only when vaccine was used 

rucellergm detected these very sensitive individuals but gave rise to less 
severe reactions 

Blood was taken from 14 of the more severe leactors seven days after 
s in testing and the sera tested for specific agglutinins and opsonocytophagic 
activity, using the technics described by Evans 2j In all but one individual 
livin' a ^ utlnms " er c demonstrated m dilutions varying from 1 10 to 
Two months later 13 of these subjects were retested All gave 
positiveagglutmm reactions, 11 of the 13 with higher titers — two as high 
S d ^ lls sharp rise m agglutmm titer was attributed to the anti- 
sho^ I f? p{ f tles tile material used for skin tests, because the subjects 
^, e n C evidence °f concomitant disease They were, however, old 
not T Li many corn P* ai nts and reliable histories and clinical studies were 
for e- 3! 3 A mar ^ e< ^ Increa se m the agglutinin titer (1 10 to 1 1280 
dicato^ffn fr ° m Seven days to two months after t! ie initial skin test m- 
Picion if " e 1 results of agglutination tests should be regarded with sus- 
le 5ndn alual has previously been skm tested Opsonocytophagic 
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activity varied so much in the two months interval between testings that no 
significant statement concerning the influence of skin testing on this phe- 
nomenon can be made 

2 The Relationship of Skin Sensitivity to Age Table 2 summarizes 
the results of brucellergm skin tests on 7,122 school children 


Table II 

Relationship of Age to the Result of Intradermal Brucellergm Tests in 7,122 Children 


Age 

Male 

Female 

Total 

Tested 

Positive 

Tested 

Positive 

Tested 

Positive 

Per cent 
Positive 

4-9 

629 

32 

584 

37 

1213 

69 

5 7 

10-14 

1671 

172 

1729 

160 

3400 

332 

9 7 

15-19 

1353 

152 

1156 

89 

2509 

241 

96 

Total 

3653 

356 

3469 

286 

7122 

642 

90 


Nine per cent of the entire group gave positive reactions The children 
less than 10 years of age showed a significantly lower percentage of posi- 
tive reactions (5 7) In the two older age groups (10-14 and 15-19) 
about the same percentages of positive reactions were found (9 6) The 
only difference between the sexes was found in the 15-19 year group of 
white children, with 112 per cent of males and 7 7 per cent of females 
showing positive skm tests This difference was not found m colored 
children of this age 

3 Analysis of Results by Schools In table 3 a comparison of the re- 
sults m the different schools shows a range in percentage of positive reactors 
from 2 7 to 18 1 


Table III 

Comparison by Schools 



Number 

Tested 

Number 

Positive 

Per cent 
Positive 

Junior and Senior High A 

Junior and Senior High B 

Junior and Senior High C 

Junior and Senior High D (Colored) 

Grade Schools A 

Unclassified 

711 

1181 

1135 

1117 

2776 

202 

129 

146 

107 

31 

203 

26 

18 1 

12 36 

9 42 

2 7 

73 

12 8 


The highest percentage was found in the junior and senior high schools 
located m the southwestern section of the city Here, the population is 
relatively less dense and many families keep milk cows, goats, hogs an 
chickens Many of these people drink raw milk not controlled by city 
regulations and also they may have direct contact with infected animals 
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A survey showed that at least two-thirds of all families keeping animals in 
the city live in this section On the other hand, m the northeastern section 
of the city where the population is almost entirely colored and virtually no 
domestic animals are kept, only 2 7 per cent of students in the junior and 
senior high schools show ed positive skin i eactions The milk consumed in 
this area is bought from dairies or grocery stores where the supply is regu- 
lated by the city milk ordinance 

4 Results vn White and Coloied Childien A summary of the data on 
white and colored children is gnen m table 4 


Table IV 


Comparison of Skin Sensitivity in White and Colored Students 


Color 

Persons Tested 

Positive Reactors 

Number 

Percentage 

White 

6005 

611 

10 1 

Colored 

1117 

31 

2 7 

Total 

7122 

642 

90 


Two and seven-tenths per cent of 1117 colored children were sensitive 
to brucellergm and 10 1 per cent of 6005 white children The colored 
students tested were all m junior and senior high schools The difference 
between the two races is, therefoie, more marked than these figures indicate 
because 1213 of the 6005 white students tested were under 10 years of age, 
the age group with a lower percentage of positive reactors 

5 The Possible Relation to Milk Supply The marked difference found 
in the numbers of positive reactors m the colored and white populations 
may be due to differences m their dietary habits Ninety-eight and 
eight-tenths per cent of the raw nnlk sold m the city is used by the 
whites and 1 2 per cent by the colored population, although the latter con- 
stitutes 16 31 per cent of the total population The daily per capita con- 
sumption of milk (exclusive of cream and buttermilk, both of which were 
negligible) averaged 0 211 pints m the colored group as compared with 
pints consumed by the whites Furthermore, 92 9 per cent of the 
i c consumed in the colored areas was pasteurized, and canned milk was 
a very popular item of the diet Only 49 4 per cent of the milk consumed 
fa T W ^ llte P°P u l atl °n was pasteurized The milk supply was verified in 
Do^ 11 W S m W ^ 1C ^ 6iere were children with positive reactions This was 
table 5 ^ ie 642 positive reactors The results are tabulated in 


positive 1 p Undred and eighty-seven, or 79 3 per cent of the persons with 
°roce ? A 1 " teSts use 6 raw mI ^ Since milk is commonly bought in 
of the"* S ° reS anC * ^ le source su Pply may change without the knowledge 
consumer it i S difficult to state with certainty that a given family 
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Table V 


The Type of Milk Consumed by 614 Persons with Positive Skin Tests 


Milk Used 

Number Cases 

Percentage 

Raw 

487 

79 3 

Pasteurized 

125 

20 3 

Canned 

2 

04 

Total 

614 

100 0 


used raw or pasteurized milk exclusively The data are also complicated 
by the fact already mentioned that some of these children were directly ex- 
posed to animals However, it appears that there is some relationship 
between the milk supply and percentages of positive reactors 

6 The Relationship of the Results of Brucellergm and Tuhei cidm Tests 
The relationship of brucellosis and tuberculosis, both occurring m chronic 
and latent forms, and both related epidemiologically to bovine sources, 
presents interesting similarities Here it is pertinent to present briefly only 
the results of the two specific skill tests, simultaneously performed 

Table VI 

Relationship of Hypersensitivity to Tuberculin and Brucellergm in 7,122 Children 


Result of Test 

— — — Number of Persons 

Tuberculin Brucellergm 

+ + 132 

+ 510 

+ - 1864* * 

4616 


* Personal communication from Dr Clifton Hall of the Kansas State Department of Health 

The results indicate that there is no correlation between positive brucel- 
lergin and positive tuberculin reactions In colored schools m which the 
percentages of brucellergm reactions were the lowest, the percentages of 
positive tuberculin reactions were among the highest found (45 0 and 62 8 
per cent) In other schools though the differences were not so striking, 
the same lack of correlation was apparent 

7 The Clinical Pic tin e m the Sensitive Subject An analysis has been 
made of the clinical symptoms in the positive reactors ' e The results of 
this study confirmed our belief that many of these children had chronic 
complaints which were probably due to the ambulatory type of brucellosis 

Summary 

Simultaneous mtradermal tests on adults with vaccine and brucellergm 
indicated that heat-killed vaccine produces more severe reactions than brucel- 
lergm In all of the 13 cases investigated skin testing was followed by a 
rise in titer of specific agglutinins 
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Intradermal tests with brucellergm m 7122 school children gave the 
following results 

1 Positive reactions were found m 9 0 per cent 

2 There was an increasing percentage of positive skin reactors in suc- 
cessive age groups up to early adulthood 

3 Differences in reactions of males and females were found only m the 
15-19 year old group and then only in white children 

4 The lowest percentage of positive reactions was found m the colored 
children 

5 Seventy-nine and three-tenths per cent of the positive reactors con- 
sumed raw milk 

6 There was no correlation between positive brucellergm and positive 
tuberculin reactions 
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SYPHILIS AND GONORRHEA AS PUBLIC HEALTH 

PROBLEMS ' 


By John L Rice, M D , Commissioner of Health, N cw Yoi k, N Y 


The basic principles of a syphilis and gonorihea control program aie 
essentially the same foi all communities Differences may exist m the 
manner of administration and in the volume of service perfoimed, but the 
problem of conti oiling these diseases and its solution are common to both 
urban and rural localities Our mam interest is m the reduction and, we 
dare hope, the eventual eiadication of these diseases from our population 
Two fundamental aims of a control program are, first, the discovery 
of cases of syphilis and gonorrhea, and, secondly, placing them under medi- 
cal care at least until they are no longer infectious The approach to these 
objectives depends largely upon the chaiacten sties of the local population 
and the resources of the community Ideally, the burden of the diagnosis 
and treatment of these infections should be assumed by family physicians, 
01 , where it is more desirable, by specialized private practitioners Fre- 
quently, however, economic and social conditions make such an arrangement 
impracticable The impoverished condition of many infected persons, who 
are a potential menace to the community, and the lack of cooperation m 
others make it necessary for an official agency to share the difficulties of 
the medical profession, or, occasionally, to invoke the power granted it by 
law to protect the health of the general population 

As we have amply demonstrated in New York City, it is entirely possible 
for the medical profession and the Department of Health to function m 
harmony and to their mutual advantage m the attack on these diseases I 
should like to consider briefly, step by step, the essential points m our con- 
trol program, determined by the needs of the City, and our accomplishments 
as far as they can be ascertained 


In the latter part of 1935, when our present extensive and intensive 
campaign against syphilis and gonorrhea was launched, widespread educa- 
tional measures were adopted Local newspapers and periodicals joined 
forces with the Department of Health m urging every one to be examined 
y a competent physician, and, where necessary, to take treatment The 
avorable effect of this publicity is evidenced by the great numbers of tele- 
phone and personal requests for advice made to the Bureau of Social Hy- 
giene immediately following each news release To meet the public demand 
j°r “j 1 orm ation, the Department of Health has utilized all accepted media 

I °h i ^j SSernmatlon knowledge including lectures, film showings, ex- 

II i s, and the distribution of posters and pamphlets During the past year, 

Annual ScTsmn A^Ir, at ^ ,? epart r in ?il t of Hea % m connection with the Twenty-Second 
’ Amer ican College of Physicians, New York, N Y, April S, 1938 
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283 lectures and film showings were given to audiences numbering 27,000 
persons of diverse social, religious, educational, and family groups 

Professional interest has kept pace with heightened public interest, and, to 
meet the need that exists m the medical profession for additional training, 
the Department of Health has made available facilities for instruction 
Graduate and undergraduate courses, for groups of 16 to 24 persons at a 
time, have been given in clinical and public health aspects of venereal disease 
control Furthermore, isolated lectures totalling 60 were given m 1937 
to professional audiences numbering 6,200 Staff conferences were held 
periodically during the yeai, m which outstanding medical authorities par- 
ticipated as guest speakers These activities are not only informative but 
furnish an incentive to improved professional performance 

In addition to this general arousing of public and professional interest, 
more specific methods of discovering cases, and placing and retaining them 
under medical care were incorporated in our activities In all its contacts 
with groups and individuals, the Department of Health, with the aid of 
the pi ess, has emphasized the desn ability of seeking advice and aid from 
private physicians The five county medical societies had supplied the De- 
partment with lists of physicians competent and willing to diagnose and 
treat syphilis and gonorrhea at reduced fees , patients are being referred to 
these doctors at the rate of about 720 a year As a further aid to keeping 
patients under the care of their private physicians and clinics, the Depart- 
ment is utilizing Social Security funds to distribute to doctors, free of 
charge, drugs for the treatment of their syphilis cases In 1937, about 
1,500 doctors and 28 hospitals were supplied with almost 250,000 doses of 
drugs for about 15,000 patients 

Educational and case-finding activities are centralized under an assistant 
director m charge of education and epidemiology and four medical epi- 
demiologists Their functions include, among others, the investigation 
of sources of infection and contacts of early syphilis cases as well as confer- 
ring with private physicians on problems of diagnosis and treatment of their 
patients During the year 1937, 745 physicians were visited and 254 
sources of infection, contacts, and delinquent cases were brought under the 
care of these private doctors through the efforts of our epidemiologists 
They investigated 434 named possible sources of infection during the year, 
and of the total, 30 per cent were proved sources of infection Considering 
the heterogeneous and rapidly shifting population of New York City, this 
is considered a creditable record 

As an indispensable counterpart of case-finding activities, a follow-up 
service must be integrated into a well-rounded syphilis and gonorrhea con- 
trol program Cognizance must be taken of the fact that some patients 
will lapse treatment regardless of attempts to impress upon them the neces- 
sity for regular attendance Precautions should be taken immediate y 
upon commencing treatment to help the patient, where difficulty exists, in 
removing obstacles which prevent him from continuing legularly under 
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medical supervision Where a patient is under the care of a private phy- 
sician, this function is most satisfactorily assumed by the doctor In 
clinics, where a more impersonal relationship must necessarily exist, a spe- 
cially trained social service staff should be assigned to this task 

However, personal pioblems often make it necessary for a patient to 
discontinue treatment When the patient of a private physician is de- 
linquent, the doctor may request the service of a Health Department nurse 
epidemiologist to follow up the case for him and under his supervision 
The same seivice is rendered to private clinics whose staff is inadequate for 
this purpose This function, as well as the investigation of some sources 
of infection and contacts, is assigned to a group of eight nurse epidemiol- 
ogists under the supervision of an assistant director 

During the first quaiter of 1938, nurse epidemiologists made 1,740 visits 
to 943 lapsed cases, souices of infection, and contacts of private physicians 
and clinics Of these, 694 were new referrals The number of referrals 
from private physicians and clinics rose 62 per cent from 391 in the last 
quartei of 1937 to 632 m the first quarter of 1938 The use of this service 
by private physicians and clinics is expanding as they become increasingly 
familiar with the facilities offered them 

The follow-up for Health Department clinics is being performed by a 
group of W P A social workers undei the supervision of an experienced 
assistant Bureau director Dui mg the first quarter of 1938, these social 
workers made 8,624 visits to 6,287 lapsed cases and returned 3,941, or 63 
per cent to treatment 

I have considered briefly the measures taken by the Department of 
Health to discover cases of syphilis and gonorrhea, place them under medical 
supervision, and to return them to treatment when they are delinquent In 
order to round out a well-balanced program, it is necessary to provide diag- 
nostic consultation and treatment facilities for persons unable to defray the 
usual expense 

The Department of Health maintains an extensive laboratory service 
for the examination of blood and spinal fluid specimen for syphilis, and 
smears for gonorrhea Fifty-four per cent of the specimens received m the 
laboratories are sent by private physicians In 1937, over 430,000 blood 
and smear specimens were examined, this figure represents an increase of 25 
per cent over the preceding year 

At strategic points throughout the City, where the need is most acute, 
are located 20 centers offering diagnostic and consultation services for 
private physicians and clinics When a patient is unable to afford the usual 
ee for examination, or when it is desirable to have a diagnosis confirmed, 
or when a consultation is needed, private doctors and clinics are at liberty 
to use these services During the year 1937, more than 20,000 examinations 
of various lands were performed at these clinics for patients of private 
physicians and clinics 
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Following examination, whenever it is necessaiy for a patient to be 
treated, every effort is made to have him continue under the supervision of 
his family physician or under the care of a doctor recommended by the 
county medical societies If this arrangement is impracticable, an attempt 
is made to send him to a private clinic If neither of these alternatives is 
acceptable, the patient is registered at one of the 21 treatment services 
maintained by the Department of Health This procedure, as a short sta- 
tistical analysis will indicate, has proved to be quite satisfactory 

At the end of 1937, the Bureau of Social Hygiene was operating 130 
clinic sessions each week (there were 92 at the end of 1936 and 49 at the 
end of 1935) The most interesting phase of clinic service is that although 
the number of cases examined during 1937 increased 36 per cent over the 
preceding year to a total of 67,260 cases, the individuals accepted for treat- 
ment increased only 1 1 per cent m that period More than three times as 
many cases were referred by the diagnostic service to private physicians for 
treatment in 1937 as compared with 1936, the number of leferrals to private 
clinics in that period was almost doubled The number of patients referred 
to Health Department clinics for treatment decreased 4 per cent 

Visits to the treatment service increased by 24 per cent, from 350,000 
in 1936 to about 430,000 in 1937, although the number of patients registered 
for treatment increased by only 11 per cent This fact indicates that clinic 
patients are now being retained under treatment more effectively than in the 
past 

In addition to the routine services I have outlined, several projects in 
medical research and in public health methods in the control of syphilis and 
gonorrhea are being carried on The importance of such projects lies not 
only in the facts which are brought to light but m the stimulating influence 
they have on the staff of the Bureau and others who are interested in the 
subject of syphilis and gonorrhea control Some of these projects are being 
financed by private funds The more interesting demonstrations include a 
project limited to Staten Island which has for its purpose the development 
and study of educational diagnostic, and epidemiological case-finding meth 
ods as applied both to syphilis and gonorrhea Measuiements will be taken 
from time to time to determine the results of various methods 

In November 1937, funds were made available for further experiment 
with the massive arsenical treatment of syphilis by the so-ca e continu 
ous-mtravenous-drip methods ” of administering arsp lenamme ie e 
tails of this study have been planned by a committee of distinguished 


syphilologists and internists r 

Since January 1937, the Bureau of Laborator.es and the Bureau of 
Social Hygiene have been jointly conducting an important clinical and 

laboratory study of the gonococcus , 

These three projects are representative of the interest and participa 1 
of the Department of Health in experimental work connected with problems 
of the control, diagnosis, and treatment of syphilis and gonorrhea 
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To recapitulate, the Department of Health is following basic principles, 
generally accepted as being universally effective m- the control of venereal 
diseases 

The chief elements in the program are 

1 Case-finding activities to include 

( a ) Popular education, 

( b ) Epidemiological investigation 

2 Easily available diagnostic services for the general population 

3 Treatment services for low income groups 

4 Follow-up services to retain patients under treatment at least until they 

are non-infectious 

5 Professional education both for practicing physicians and for under- 

graduate medical students 

6 Facilities to aid private physicians and clinics m keeping patients under 

their treatment including 

(a) Consultation services, 

( b ) Free drugs, 

( c ) Follow-up service 

Ihe success of these measures has, as I have briefly indicated, been 
encouraging enough to predict that, if the same course of action is followed 
over a number of years, always with necessary changes to meet current 
needs, substantial progress will be made in the eradication of syphilis and 
gonorrhea in New York City 



SYSTEMIC REACTION TO ORAL FUSO-SPIROCHE- 
TOSIS WITHOUT LOCAL LESIONS ' 


By William H Barrow, MD, F A C P , San Diego, California 

Oral spirochetes and fusiform bacilli were first identified in the 1890’s as 
the pathogenic organisms m ulcero-membranous diseases of the mouth and 
throat The work of Veillon, Plaut, and Vincent was quickly confirmed by 
others and thereafter fuso-spirochetal angina and stomatitis were seldom 
mentioned in the literature except in connection with some unusual or inter- 
esting complication or with reference to some new form of treatment The 
disease has been called Vincent’s angina or Vincent’s infection, ulcer o- 
memhanous gingivitis, tiench mouth, and spn o-fusillai y gingivitis As 
the nomenclature would indicate the disease has been and is described as 
being characterized by ulceration or pseudo-membrane formation in the 
mouth or throat, and even the mildest forms as presenting a definite gingi- 
vitis with small ulcerated areas at the gingival margins In a recent com- 
prehensive monogi aph on oral spirochetes Smith 1 states that pyorrhea and 
periapical infection may sometimes be caused by fuso-spirochetal organisms , 
but even here dental or peridental pathologic lesions are easily demonstrable 
Systemic and constitutional symptoms of anorexia, lassitude, cervical 
adenitis, fever, leukocytosis 01 pseudo-leukennc dysciasias are described but 
only as secondary to the local lesions The purpose of this paper is to report 
what appears to be a clinical manifestation of the infection without the 
characteristic local signs Although doubtless recognized by many phy- 
sicians and dentists this f 01 m of the disease has not, to my knowledge, been 
described m the literature 

Table I 

Symptoms in Order of Frequency 

1 Malaise, loss of weight, nervous irritability 

2 Indigestion, anorexia 

3 Aching in muscles of shoulders or neck 

4 Soreness or aching of throat without objective findings 

5 Transient dull red infiltration of buccal mucous membranes, especially of lips 

6 Urticaria r , 

7 Sensitiveness of teeth with gross or roentgen-ray findings negative 

9 Cervical adenitis, “ soreness of mouth,” angioneurotic edema, gingivitis, fever 

In table 1 are tabulated m order of their frequency subjective and ob- 
jective symptoms which seem to fit into a definite syndrome pattern In 
patients with this symptom complex and where a smear from the gingiva 
margins and from between the teeth revealed spirochetes and fusiform 
bacilli in abundance treatment effected a disappearance of the organisms 
and usually brought about relief from symptoms A recurrence of the bac- 

* Read before the General Medicine Section of the California Medical Association at 
the sixty-sixth annual session, Del Monte, May 2-o, 193/ 
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terial invasion was accompanied by a leturn of the symptoms m whole or 

m P In practically all the cases theie weie complaints of malaise, loss of 
weight, mental depiession, and neivous irritability The usual causes foi 
psychasthema were not demonstiable Intestinal indigestion and loss of 
appetite were common The symptoms, however, did not suggest organic 
disease and gastrointestinal studies were negative Quite cliaractei istic was 
a cervico-occipital neuralgia, described as an aching between the shoulders 
and in the muscles of the neck posteriorly As common a complaint was 
an aching m the throat, often with definite spots of soieness to which the 
patient could point but where careful examination failed to reveal any lesion 
A patient with this as the predominant symptom was apt to make his way 
from one otolaryngologist to another being told m one office that he had “ a 
little sinusitis,” m another that he was a psychoneui otic, but himself con- 
vinced that nothing could hurt like that without there being something that 
could be seen Next in order of frequency was a transient dull red infil- 
tration of the buccal mucous membrane especially of the lips and loof of the 
mouth A patient would display this phenomenon with some satisfaction as 
evidence of the fact that here at last was something that anyone could see, 
visible proof that his complaints were not all imaginary This symptom 
was usually erroneously attributed by the baffled attending physician to over- 
medication or to a vitamin deficiency A few of the cases developed urti- 
carias, the possible significance of which will be discussed later Only 
about a third of this series of patients complained of any symptom referable 
to the teeth or gums and this was characteristically a sensitiveness to pressure 
and to heat and cold Except in two cases where there was a very mild 
gingivitis, examinations by competent dentists failed to reveal any demon- 
strable lesions It is significant that even when the diagnosis had been 
established by the finding of Vincent’s organisms m great excess in the 
mouth, it was often difficult, because of the absence of any visible inflam- 
matory reaction to convince the patient’s dentist that this could be the 
etiological factor or that treatment was indicated As might be expected, a 
mild secondary anemia occurred in a few cases Theie was no leukocytosis 
such as is often seen in the more severe typical Vincent’s infections 

In table 2 the incidence of these symptoms is indicated graphically m a 
series of 14 patients 

Case 1 presented all the symptoms that have been described except urticaria 
n a position to receive the best of medical attention she was studied thoroughly and 
or w° years it was believed that a psychoneurosis was the most probable explanation 

nuestinal } Trf? mS R ° entgen ' rays of the smuses - teeth > gall-bladder, and gastro- 
(indimr S * I Were . negatlve Exce P fc for a mild secondary anemia all laboratory 
tlv „ - n normal Repeated nose and throat examinations were essentially nesra- 

ammations WGre normal m appearance, free from pyorrhea, and dental ex- 

appeared several smfifT * 7 ° yeaFS after the onset of symptoms there 

ill suggested tirLim° n f v P r y T 7 ^ and buccal mucous membrane 

the P osslb 'litv of a Vincents infection Smears from between the 
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teeth and under the gingival margins revealed the fuso-spirochetal organisms in 
large numbers Treatment of the mouth with salvarsan and the oxidizing agents 
and general treatment with bismuth and neoarsphenamme brought about an im- 
mediate remission of symptoms Recurrences, however, necessitated further treat- 
ments until the patient herself called attention to the fact that these recurrences 
always took place at home, never when she was out of town Examination then of 
the rest of the household revealed a carrier (without symptoms) in the person of a 
maid With her dismissal permanent recovery was effected 

Case 2 presented all the symptoms previously enumerated except the cervical 
neuralgia Her outstanding complaints, however, were a persistently recurring 
urticaria and a sensitiveness and feeling of looseness of the teeth In spite of this 
latter symptom examinations by competent dentists had failed to reveal any demon- 
strable dental or peridental pathologic lesions Diagnostic studies by two Eastern 
internists weie essentially negative Skin tests indicated sensitivity to certain foods 


Table II 

Cases and Symptoms 


Cases Sex and Age 


Symptoms 

I 

F— 40 


P 

IV 

T— 41 




lipp 

IX 

M— 15 

X 

r — go 

XI 

M— 55 

XII 
F — -5a 

XIII 

1 M — 4S 

XIV 
! M — 40 

Malaise loss of 
weight etc 

4 * 

4 * j 

+ 

4 * 

+ 

+ 

4 

4 

4 * 

+ 



4 - 

+ 

Indigestion 

anorexia 

4 * 

+ 

4 * 

+ 



4 - 


1 

4 - 

4 - 

+ 


+ 

Occip ccrucal 
neuralgia 

+ 

■ 

4- 

+ 

+ 

+ 



B 

■ 


4 “ 

+ 


Aching of 
throat 

+ 

+ 

+ 

+ 


+ 

i 

B 

+ 


+ 


m 


Redness buccal 
mucous mem 
branes 

+ 

+ 

■ 

■ 

+ 

1 

+ 


+ 


■ 

8 

B 


Urticaria 


+ 


■ 

+ 

+ 


+ 

■ 



4 * 



Sensiti\e teeth 

+ 

+ 

1 





+ 



1 


+ 


Secondary 

anemia 

+ 

+ 

+ 



+ 

+ 








Miscellaneous 

Fever 

Agg i 
lated 
with 
menses 

rover 

Adem 

tis 

Ang 

neur 

edema 

Aching 

mouth 

Ang 

neur 

edema 



Gingi 

vitis 


Smart- 
ing of 
mouth 

Buccal 

patches 

Adenitis 


Gingi 

vitis 



but elimination diets gave no relief On empirical grounds she was treate or a 
possible faulty calcium metabolism without benefit It was suspecte t at 11 s pa 
tient’s symptoms also were possibly neurogenic m origin It was on y a er pro 
tracted treatment along these and other lines that a smear was taken from the mout 
and a three plus Vincent’s infection discovered This patient was resistant to treat- 
ment and although receiving immediate partial relief required severa courses o i 
muth and neoarsphenamme before recovery was effected ie now repors ia 
she has occasional exacerbations which are easily controlled y oca rea men 

Case 3 is the only one of this series which, presenting most of the cardinal symp- 
toms and found to have a two plus Vincent’s infection, failed to improve subjectively 
although the organisms were, as far as could be judged by a smear, eliminated from 
the mouth One can only draw the conclusion that the finding of the organisms m 
a suspected case points to a possible and not to a positive diagnosis 
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Cases 4 and 9 are of interest because complaining of their throat symptoms 
they both for long periods of time sought relief at the hands of otolaryngologists who 
found no evidence of pathology It was only when, finally, smears for Vincents 
were found to be positive and appropriate treatment was instituted that relief was 

obtained 


Five cases had urticarias which were i elieved oi alleviated by treatment 
after the infection had been demonstrated In only three of the fourteen 
cases were there any gross demonstiable lesions of the gums or mucous 
membranes that might be said to be even suggestive of Vincent’s infection 
Case 11 had a few small patches on the buccal mucous membrane and a 
mild ceivical adenitis, and cases 8 and 13 had a gingivitis without ulceration 
or membrane formation It was only in these last two that the patients 
complained of any inflammation or irritation of the gums and their inclu- 
sion m this series is perhaps wan anted on the basis that the other subjective 
symptoms coincided with those of cases showing no such tell-tale signs, 
thereby indicating a probable common etiological factor 

The Treponema vincenti and the fusiform bacillus in common with other 
oral spirochetes, spirilla, vibnos, leptothrices, and cocci, are found in small 
numbers m the mouths of normal individuals Miller and Epstein 2 in 1926 
reported results of smears taken from the gingival margins of 160 mouths 
in which there was no gross evidence of disease Spirochetes were absent 
in only 23 pei cent and the fusiform bacilli in only 7 per cent The organ- 
isms were few in about 40 per cent, numerous in about 30 per cent, and very 


numerous in as many as 10 per cent They mention other investigators who 
reported 50 per cent positive smears from apparently normal gingival 
margins and the finding of fusiform bacilli and spirilla (spirochetes' 5 ) in 
excised tonsils Obviously then fuso-spirochetal organisms are opportunists 
lather than primary pathogens, producing characteristic lesions only when 
favorable conditions for incubation cause them to multiply Classification 
of a smear as positive calls for experience and conservatism Figure 1 
showing an occasional spirochete and bacillus is the usual and normal finding 
Mguie 2 with frequent spirochetes and a few bacilli (a two plus smear) is 
of possible significance if supported by other clinical signs Figure 3 with 
masses of spirochetes and many bacilli is distinctly pathological The 
piesence of numerous leukocytes m any smear is highly suggestive of an 
inflammatory reaction even if the gums appear normal Using this standard 
as a lough index of the smears from this series of cases, eight were three 
plus and six were two plus 

a i Cai f 6 r, nd thorou ? llness should be exercised m obtaining the smear In 
wew o the fact that these organisms are anaerobes a swab wiped over the 

r ™ argins ls obviously inadequate We have used a small platinum 

marmL . * m t™ duced between the teeth and as far under the gingival 

taken fmm P ° SSlbl , e wlthout tr auma It is important that smears should be 

severe mfTctm? 1 " 14 ^ between a11 the teetll > bein g not uncommon to find 
Se ' ere mtection m only one part of the mouth 
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The question arises as to why the same degree of infection, as indicated 
by smears, should cause ulcero-membranous gingivitis in one individual, only 
constitutional symptoms in another, and perhaps no demonstrable reaction 
in a third In the case of the mouth lesions any factor that tends to reduce 
the resistance of the tissues favors the formation and spread of an ulcero- 
membranous gingivitis In addition to this is it not possible that there may 
be much individual variation m a patient’s sensitivity to the soluble bacterial 
toxins or the endotoxins (transient products of microbic pioteolysis) and in 
the character of his manifestation of this sensitivity 7 The unusually high 



I’lG 1 Smear from normal mouth showing occasional spirochete and a few fusiform bacilh 

(1 X 1000) 

incidence of urticaria in this series might well be evidence of such a phe- 
nomenon in these patients One might advance the theory that there are a 
few individuals, who with minimal local lesions and maximal systemic 
symptoms, may be said to be Vincent’s sensitive 

It is hardly within the scope of this paper to go into the details of treat- 
ment Certain general principles may, however, be summarized For- 
tunately the fuso-spirochetal organisms are arsenic sensitive The use, 
therefore, of the arsemcals in local and general treatment constitutes a specific 
remedy Bismuth preparations intramuscularly given either alone or m 
combination with the arsemcals are effective Kolmer 3 advocates the use 
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of bismarsen The T vxncenti and the fusiform bacillus being anaerobes, 
the free and frequent use of oxygen pioducmg agents, such as sodium per- 
borate, is indicated 

Trauma of the gums should be avoided and it is, therefore, well to advise 
against the use of a tooth brush while the case is under treatment For the 
same reason the patient should not, at this stage, be referred to the dentist 
for scaling of the teeth 01 other traumatizing procedures After the infec- 
tion has been eliminated or brought under control it is, of course, essential 
that the cooperation of the dentist be sought Elimination of the so-called 



I'ig 2 A two plus smear with numerous spirochetes and fusiform bacilli and a few pus cells 

(1 X 1000) 


zones of incubation ” (abnormalities causing pocket formation or gingival 
uritation) is often necessary to effect complete recovery or to prevent re- 
currences The elimination by the patient of any irritating agents is im- 
portant Recently vitamin C deficiency has been mentioned as a possible 
pre isposmg factor and this should be ruled out or a vitamin concentrate be 
gn en on empirical grounds Finally the patient's intimate associates should 
)e examined as possible carriers The Vincent’s organisms apparently 
antlb ° dy formatlon The disease is not, therefore, self-limited 

auim Urn , n ° acc l ulred immunity Susceptible patients consequently re- 
quire the protection of every possible prophylactic measure 
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In the cases reported in this series local treatment alone was prescribed 
or administered m three and local and general treatment in nine The teeth 
were extracted in one case and one case (seen in consultation) was not fol- 
lowed Of the 14, ten recovered or were markedly relieved after treatment 
and one case was unimproved (Case 3 previously mentioned) The results 
m three cases are not known 



Fig 3 A three plus smear showing many fuso-spirochetal organisms (1 X'1000) 

Summary 

1 Vincent’s infection as generally described is characterized by an 
ulcero-membranous inflammation of the mouth or throat accompanied by 
mild systemic reaction A series of cases is presented with minimal or no 
recognizable local lesions but with a definite symptom pattern indicative of 
infection and toxemia 

2 Smears from around the teeth showed moderate or heavy invasion 
of fuso-spirochetal organisms and treatment of this condition effected re- 
covery in most of the cases 

3 V mcent’s organisms are found m normal mouths so that the criterion 
of a so-called positive smear is only a comparative one Care and proper 
technic in making the smear are essential to a reliable test 

4 The theory is advanced that this atypical manifestation of the in- 
fection occurs in individuals who are more than usually sensitive to the 
organisms 
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5 The arsemcals are specific for the treatment of the infection and 
dental prophylaxis and the elimination of carriers from the patient’s en- 
vironment are necessary for the prevention of recurrences 
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CEVITAMIC ACID (ASCORBIC ACID, CRYSTALLINE 
VITAMIN C) , A CRITICAL ANALYSIS OF ITS USE 
IN CLINICAL MEDICINE ! 

By Irving S Wright, AB,MD,FACP, New York, N Y 

The fact that cevitamic acid can be chemically analyzed, synthesized 
and recovered from body tissues and fluids has lesulted in a tremendous 
impetus being given to its study Out of the work already reported (50 to 
100 articles per month for the past thiee yeais) has emerged a mass of 
material made up of truths, errors and debatable questions of which the 
last mentioned group constitutes the major portion 

Four general statements may now be made, howevei, with reasonable 
certainty, as follows 

1 Most patients with scurvy can be cured with cevitamic acid A few 
seem resistant to this substance whereas they can be cured with large doses 
of lemon or other citrus fruits x 

2 Increased fi agility of the capillaries when due to vitamin C deficiency 
will be restored to normal by the use of this substance, with the same 
exceptions 2 ’ 8 ' 4 ' 5 

3 Vitamin C deficiency may occur under a great variety of conditions 
even when the intake of this substance is apparently adequate These in- 
clude increased metabolism from infection (with or without fever) or other 
causes, interference with absorption or utilization because of achlorhydria, 
colitis or other intestinal disturbances and additional factors concerning 
which our present knowledge is limited Deficiency inevitably occurs m 
man when the intake is inadequate since man is apparently unable to syn- 
thesize this substance and his storage capacity is very limited 

4 The proved indications for vitamin C therapy depend primarily on 
the presence or danger of a deficiency of this substance in the patient This 
applies whether the primary pioblem is clinical or subclimcal scurvy or any 
of the very numerous diseases foi which it has been recommended as an im- 
portant therapeutic aid 

The determination of the degree of deficiency of tins vitamin in an in- 
dividual has given rise to sharp differences of opinion and the presentation 
of numerous methods and modifications of methods If one surveys this 
problem with a broad outlook toward future usefulness it becomes at once 
apparent that while some of these differences are important, many of them 
are laigely academic 

A recent tendency has been noted to introduce new chemical methods 
and modifications of earlier methods for the study of vitamin C, which 
theoretically approach accurate results more closely by minute amounts 

* Presented before the American College of Physicians, New York, N Y , April 8, 1938 
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When, as is the case with certain of these, the procedures used mtioduce 
opportunities for errors as great or greatei than those of the former tech- 
nics it appears that the onginatois are obscunng the situation rather than 
clarifying it 

The primary puipose of this paper is, theiefore, the piesentation of a 
method of approach by which the degree of saturation 01 deficiency of vita- 
min C can be determined for clinical purposes The piocedures recom- 
mended are mentioned not because they are the only possible methods or 
because the) r represent the ultimate but because they have stood well in com- 
parative tests against all other methods, both in our laboratory and other 
unbiased laboratories It is expected that improvements will be forth- 
coming during the next few years 

Probably the simplest procedure giving the maximum amount of in- 
formation is a single determination of cevitamic acid m the blood plasma 
Numerous chemical methods for this have been advocated but we have found 
the macro method of Farmer and Abt 6 to be veiy satisfactory Pijoan 
and Klemperer 7 introduced a modification of this method using potassium 
cyanide Comparative studies of the two technics in our laboratoi y showed 
this modification to be unnecessary if the determinations were to be made 
within 30 minutes but helpful if the blood was to stand four hours or more 
The intermediate time zone produced variable results The normal blood 
plasma level for cevitamic acid in adults lies between 0 7 and 1 3 mg per 
100 c c 

This test might be compared to a single blood sugar test It gives a 
general idea of the status at the moment of taking the specimen but may 
have been affected considerably by intake or deficiency of vitamin C during 
the preceding 24 to 48 hours, or by other factors such as renal retention 8 

Single urinary specimens may vary so widely m content of cevitamic 
acid as to be valueless and 24 hour specimens have certain disadvantages 
as follows * 


A Individual specimens must be analyzed immediately upon voiding or 
carefully preserved by being acidified to pH 3 with sulphuric or acetic acid 
and kept m the dark at ice box temperature 3 Even under these conditions 
a loss of over 12 per cent may occur m 24 hours * 

B Twenty- four hour specimens are difficult to secure without loss from 
am u atory patients or indeed any but the most cooperative hospital patients 


At ° bvious solutlon Ibis situation was the use of a test dose method 
rst doses of 3 00 to 1000 mg were given orally 11( 12 > 13 ’ 14 The normal 

uncelr 5 "° nSldered ab ° Ut 30 Per CCnt m 24 Ws ’ but the Possibility of 
absorption or utilization from the intestinal tract 4nder certain 

tt.an*prlt4nng a !}4u t 4-o°r4 r r rt ha ', e reported that sulphuric acid destroys aiorbic acid rather 
do not confirm tW practiCaI purposes we have found its use satisfy, S r y Our studies 
found su°phunc ar,a ^ tr | m \? tatements 01 ra P' d destruction by sulph th 1 ud w! have 

aad nM d ,h e P p test doljns' iZ- 
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conditions indicated the need for an intravenous route of administration 
Accordingly we suggested 8 ’ 18 a test dose of 1000 mg intravenously Nor- 
mally at least 500 mg are excreted during the following 24 hours We 
demonstrated that 80 per cent or more of the total urinary excretion in 24 



jcLi- vii i- auuu -*■ 

are largely ac ]evel excreted m the first five hours This 

A ‘rocedure rJT*L *Tfive hour test whtch could be utilized 

theo apf tientS fs.m.lar tests have been advocated using a smaller 

» Presented t.l.r„4,e» - aC ' d> Wl ” Ch " aS “ PP " 
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dosage (100 to 300 mg) These smaller doses aie suitable fox infants 
but have the following disadvantages A The factor of enor of the chemica 
determinations including that of the endpoint reading is met eased as the 
amount of vitamin C present is decreased B The effect of the im- 
mediately preceding dietary regime may influence the figuies pi oportionately 
more markedly if the return is small (eg, 30 to 50 mg as compaied with 
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Chart II Typical blood and urine vitamin C curves in a patient with renal disease but no 
nitrogenous retention The curves are normal < 

1 

300 to 500 mg ) C The effect of the RSH compounds 16 (interfering re- 
ducing substances such as glutathione, cysteine, etc ) becomes proportion- 
ately less important with the increase in total figures W e know of no evi- 
dence proving that increasing the test dosage produces ap appreciable in- 
crease m the excretion of these factors ' 

The test dose of 1000 mg does produce results which run\rallel to 
certain other methods For example using the 100 mg test dose&^efully 
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controlled, about 40 mg will be obtained as the average output in five hours 
as against 400 mg for the 1000 mg dose from a patient with similar satura- 
tion As above pointed out, howevei, the larger dose tends to minimize 
the factors of error It has been suggested that the large dose method may 
result in a spilling into the urine even when the body is unsaturated That 
this is only m proportion to the saturation has been demonstrated since we 
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Chart IJI Blood and urine curves in a patient with maligna J P . 
nitrogenous retention Note retention of vitamin C in blood with delay _ ’ 

78 mg in 5 hours This does not occur in all patients with mtrogeno s 


R6 


wi 

or 


have had excretions as low as 42 mg m five hours while the b oo 
dropped to normal probably as a result of rapid utilization or absorption 
unsaturated tissues In saturated cases the return has been proportiona 
greater, up to practically 100 per cent In most instances the a ove o 
lined determination of the five hour urinary excretion, using a mo i cat 
of Tillman’s dichlorphenolmdophenol method, is adequate to esta isi 
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degree of satuiation but recently we 8 have demolish ated that m some pa- 
tients with kidney disease and nitrogenous retention vitamin C retention 
may also occur This may mteifere with the excretion and hence the in- 
terpretation of results from any unnaiy study In patients with kidney 



(NPN T3 - \week uvter ns) 


FD R'flGNOStS - GlGttEWJLQ-NEPHarnS 

DIETARY HISTORY - FAIR 
T0 I^ L EXc *«-tTtON IN FWE HOURS FOlEOWiNG TEST noce 

of iooowi6 cevitamic rcid h-zms ‘ dose. 


that 'tfi^Wood ^drom'erl patlent ul WIth nitrogenous retention Note 

interpret this a, md.cat," rap,d“!lL"S°or XSEgb^ the™* e '' Cre “° n W ' "™ ld 


study chnfies t,K » 

sible factoTof 0 e n rrOT U such 0n a ld f'i r "’ff" che “ IcaI Gemmations other pos- 
error such as the effects of certain chugs, including the 
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salicylates 17 (not definite) which pioduce an increased excretion and 
pyridium 18 which produces a color affecting the endpoint determinations 

We have followed the course of a large number of patients for periods 
up to two years checking the five hour urinary test against the clinical 
course of the disease and response to therapy, blood plasma studies and the 
capillary fragility tests 4 ’ 0 It has proved to be very helpful and satisfactory 
for general use The exceptions to this have been noted 

Mention should be made of the mtradermal test of Rotter 19 later re- 
ported by Portney and Wilkinson 20 m which the dye dichlorphenolmdo- 
phenol is injected into the skin and the length of time necessary for the 
disappearance of the color by oxidation timed Saturated patients took 
less than five minutes, normals between five and 10 minutes, and deficient 
patients more than 10 minutes Other factors than vitamin C may entei 
into the reaction but, if confirmed, it appears to have clinical value for rough 
estimations * 

The value of capillary fragility studies f has been challenged m some 
quarters Certain factors have been chiefly responsible for this 1 The 
workers expected results which were too exact for most biological tests 
The difference of a few petechial spots is not very important but large dif- 
ferences are 2 Too small an opening was used in a negative pressure 
type of apparatus 3 Different areas of skin were used The latter two 
factors when combined result in serious error because the potential number 
of minute vessels capable of rupturing may vary widely m different areas 
and hence affect the count considerably, especially if small areas are studied 
Negative piessure methods requne special apparatus, whereas every doctor 
has m his office adequate equipment to perform a satisfactory and informa- 
tive capillary fragility test 

The piocedure which we have used since 1934 m thousands of observa- 
tions with very helpful lesults is as follows 2 ’ 4 ’ 8 

1 Place blood pressure cuff on upper aim and elevate the pressure to 
half way between systolic and diastolic readings, maintaining this level for 
15 minutes (If there is an excessive number of hemorrhages the time 
may be reduced to 7% or 5 minutes ) 

2 Two circles 2% cm each in diameter are drawn on the inner smooth 
surface of the forearm, the upper edges of which should be 4 cm below 
the elbow crease This obviates the great differences found at the elbow 
Because of varying numbers of wrinkles, folds, etc , in different individuals, 
the distribution of the minute vessels is disturbed in that area 

3 Five minutes after release of the pressure the number of the petechiae 
readily seen with the naked eye are counted and an average taken as the 


* Since presenting this paper we have carefully checked this method and ound it un- 
satisfactory, the range of error being too great Details will be published els w le 

(Wright, I S , and MacLenathen, E ) . , , .. , 

t Although commonly known as cap.llarj fragility or resistance studies they shou d 
more correctly be termed tests for the study of the fragility of the minute i essels of 
skm including \enules and probably arterioles 
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figure Many new spots appear during the fiist few minutes after the 
release of the pressuie 

The normal response foi adults is 10 or fewer per cncle, the borderline 
zone is taken as 10-20 and above 20 is considered definitely pathological 

4 This may be repeated every foui days alternating arms, thus allow- 
ing adequate time foi lestoiation of the ruptured vessels The negative 
pressuie methods do have the one advantage that the tests may be repeated 
more frequently 

This simple pioceduie, a modification of Gothlm’s technic, -1 used 
routinely will uncover a sui prising number of individuals with pathological 
fragility of the minute vessels The fact that this is not always due to 
scurvy makes the obseivation none the less important In spite of all of our 
chemical procedures to determine saturation fragility of the minute vessels 
still lemains the fiist positive clinical evidence of the piesence of the disease 
entity semvy 

Ihe fragility may also be increased in other conditions such as certain 
purpuras , in poisonings, such as those uue to neoarsphenamme and carbon 
monoxide, by toxins, such as those of scarlet fever, subacute bacterial endo- 
carditis, and diphtheria , and by metabolic products associated with anemia, 
acetonemia, menstruation and other conditions In many of these condi- 
tions mci eased fragility occuis as a preclmical sign and its piesence should 
place the physician on his guard A clinical diff ei ential diagnosis is usually 
easily made The confirmation by chemical tests and a cure with cevitamic 
acid establishes the clinical diagnosis of scurvy On the other hand the 
chemical tests may be deceiving in this situation, since lack of vitamin C 
may quickly result m unsaturation without the development of scurvy for 
weeks or months and conversely a high vitamin C diet given to a patient 
with scurvy may produce a rapid chemical recovery while he still has clinical 
manifestations of the disease 


One of the most important facts which has been established by all 
workers m this field is that scurvy, especially in its preclmical forms, is a 
veiy common disease among all economic classes It would be a safe gen- 
eialization to make that practically every physician occasionally has had one 
or more of these cases pass through his office or clinic unrecognized Use 
of the capillary fragility test above described would have resulted m the 
lecognition of most of these cases The symptoms of which these patients 
may complain vary enormously, including weakness , heaviness , pains in the 

rerm™ dlzzmess ’ nausea , dyspnea, bleeding from nose, mouth, 

m and bladder, easy bruising , and a host of others The signs are also 

unnarT°,nr 1 dlVerSe natUrC ’ lncludm g bleeding of the gums, throat, nose, 

of the’ve<wtl ga! 3tr01 J testmal tracts > P^puric spots and evidence of rupture 

the vessels ofth7o ^ ° n the bod y surfac e including under the toe nails, 

of the loner W u ae ^ T* 1 * 1 plaCCS ’ brawny Rented edema 
le & s and many other bizarre manifestations, practically all of 
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which depend directly or indirectly on 1 upture of the blood vessels Roent- 
gen-rays may show elevation of the periosteum from hemorrhage but m 
our experience this is rare in adults as we see the disease today 

In our series of more than 200 cases of definite scurvy we have seen five 
cases in doctois or their families and eight cases in nurses More than 
50 per cent of our patients could easily afford the preventive citrus fruits, 
many were wealthy and one owned a large orange grove The causes of 
the disease aside from poverty were, distaste for citrus fruits and other food 
containing large amounts of vitamin C, allergic and gastrointestinal sen- 
sitivity to such foods, diets prescribed by physicians for the treatment of 
ulcers, colitis, urticaria and other conditions, faddist diets, winter diets 
and inability to utilize vitamin C when taken by mouth Cases in these 
groups constitute one major established indication for the use of cevitamic 
acid 

The list of diseases for which cevitamic acid has been recommended is 
too long to permit a detailed discussion of each claim Many have been 
mentioned in our previous reviews 4 ' 8 Only those which seem significant 
at present will be included in this paper 

While certain patients with low platelet counts seem to respond to this 
therapy, and hence might be classified as scurvy, the great majority of 
patients with the typical syndrome of thrombocytopenic purpura receive no 
benefit from its use even in massive doses 4 Hemophilia likewise is not 
helped in our experience 4 

It has been possible to establish according to various workers that m 
many diseases with infection, with or without fever, a marked deficit of 

vitamin C does occur Such is especially the case m pneumonia, 

tuberculosis, 20 ’ 27 rheumatic fever and rheumatoid arthritis, ‘■ s ’ ~ 0 ’ 30 whooping 
cough, 31 and osteomyelitis 32 This should not be construed as proving an 
etiological relationship m these conditions or as establishing any curative 
value for the use of cevitamic acid in such cases It is, however, logical to 
attempt to replace this deficit, bringing the vitamin C content of the tissues 
up to normal as a matter of supportive therapy Although encouraging 
therapeutic results have been reported m the treatment of intestinal tuber- 
culosis, 33 whooping cough, 31 and diphtheria 34 ’ 35 (especially combined wit i 
antitoxin), the preliminary paper by Gander and Niederberger of Switzei 
land reporting their results following the use of massive doses in pneumonia 
is the most startling and hence in the greatest need of rechecking y otier 
workers By overcoming the total deficit (1000 to 2000 mg ), usua y 
present in pneumonia cases, in the first 24 hours they reporte stri mg 
drops in the temperature curves similar to those obtained by serum t erapy 
while the signs persisted for several days, as is also often seen o owing 

serum therapy , , 

Animal experimental studies have suggested that vitamin^ mig e 
of aid in the prevention and treatment of poliomj elitis ’ an in e 
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encouragement of wound healing 39 ’ 40 but conclusive proof of its value in 
the clinical handling of these conditions is as yet not available 

As a preventative against the development of secondary prescorbutic or 
scorbutic conditions we must in all diseases be careful to include an adequate 
supply of vitamin C m the diet This is especially impoitant where the 
intake is usually low as m diseases of the gastrointestinal tract and where 
the utilization is high, as m fever When fruit juices are contraindicated 
cevitamic acid should be given and when not well utilized by the oral route 
it should be given intravenous ly or intramuscularly 41 

Evidence has been slowly accumulating which leads us to believe that 
there may be ingredients m citrus fruit and in other food substances which 
may play a part in helping to control certain types of hemorrhage but which 
are absent m the synthetic preparations of cevitamic acid Occasional cases 
have been noted by various workers, including ourselves, which do not re- 
spond to synthetic vitamin C but which respond to lemon juice or to an 
equivalent natural source 

In addition two other substances which may be termed vitamins (at 
least until more complete studies have been carried out) have been described 
by Dam 42 and his coworkers and Rusznyak and Szent-Gyorgyi 43 These 
substances, both of which appear to have antihemorrhagic properties, have 
been termed vitamins K and P respectively Butt, Snell and Osterberg 44 
ha\e reported encouraging results fiom the use of vitamin K together with 
bile or bile salts in the treatment of jaundice very recently, but all of the 
work with these substances is in a very preliminary state and it cannot be 
considered that they are of established value at present 

Dosage 

The curative and maintenance dosage of cevitamic acid is m most in- 
stances between 30 to 50 mg per day orally This varies greatly, however, 
and we have had patients m whom 1000 mg daily given by mouth failed to 
cure the scorbutic condition This must have been due to faulty absorp- 
tion from the gastrointestinal tract since intravenous administration pro- 
( uced rapid cure Schultzer 45 produced evidence that at least in a small 
group of patients the results were as rapid using a dose of 40 mg as when 

1 onn^ ° ra ^ y were S lven We have had patients m whom less than 
mg doses intravenously failed to prevent the recurrence of scurvy 

n some instances we have been so far unable to fully explain this ex- 
perience 

Fortunately the toxicity of this substance is low so that overdosage does 
o appear to be harmful Experimentally we have given as high as 10,000 
dad m f tmencmsl y m a single dose to one man and have given 1000 mg 

bmond°Lr an + y m ° nths intravenously without untoward effects, the excess 
} aturation being excreted / 
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The dosage for clinical use may range, therefore, between 30 a 
mg orally, or intravenously, and up to 100 mg intramuscularly e 
without danger 


Comments 

It should nevei be forgotten that scurvy is a common diseas< 
common complication, easily missed, easily diagnosed and easily ct 
Our piesent knowledge leads us to conclude that the indications 
use of cevitamic acid m medicine are dependent on the demonstrati 
deficit or the danger of a deficit of this material in the body, whatet 
be the cause or the disease involved 

The use of tests for the vitamin C content of the blood, saturatn 
with urinary determinations, and the capillary fragility tests will 
fairly complete picture of the state of vitamin C metabolism for 
study 

In the absence of facilities for chemical studies cevitamic acid i 
administered safely on the basis of the suggestions outlined in this 
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CLINICAL AND HE MATOLOGICAL REVIEW .OF 
"~ SPRUEfr BASED~ON THE STUDY OF 150 CASES 

By Ramon M Suarez, M D , B A C P , San Juan , P R 


Manson descnbed_§prue .asTha n insidious chionic remitting catanhal 

inflammation of the alimentary canal occurring particulaily m Eu- 

ropeans who are residing or have resided in tiopical 01 subtropic al climates ” 
" Certain investigators, such as Newham, Mori is and Manson-Bahr 1 stiess 
the fact that the ane mia of sprue is se condai y to a gastrointestinal lesion an d 
not due to disease ot the blood- foiming oigans The disease, liowevei . "is 
classified in some of the standard textbooks under Diseases of the Hema - 
topoietic S ystem and in otheis it is included under Gasti o-Enterology 
blow, i sTpr'ue jn mi ai” 1 ly a disease of the ahmentaiy canal or a blood dys- 
crasia ? 

By presenting the data gathered during a study of 150 cases we shall 
endeavor especially to clarify this fundamental issue No attempt will he 
made to discuss all aspects of the disease 


Analysis or the Series 


i he presen t series is made up of 150 persons all but two of whom aie 
natives of Buerto Ricc i ' TKer e were 1 21 whites , 26 mulattoes, and only 3 
negroes The ag e s ran ged fro m 9 to 84 y ears One-third "of the_patients 

were less than 40 years old, a poin t .of di fference f ro m tr ue_Adchsoman 
anemia 

In general appearance certain of our older patients piesented strong 
resemblances to peisons with pernicious anemia Loss of subcutaneous fat. 
jin d wrinkl ing and pi g mentat ion of the s kin, especially on the arms and le gs, 
of sprue In contrast to pernicious anemia the spleen 
waS- ghvays normal or small Alth ough purpuric or scorbutic spots were 
occasion ally found, retinal hemoirhages were uniformlTlTsenf" “ 

oI~non-tropical sprue, such as Hansen and Staa, 2 have empha - 
— die occur rence ot tetany, osteoporosis and osteomalacia Our tropical 
expei lence has included frcca s i o n aUinstances-i n-whieb t here weie decalc ified 

'H^jn_the costal cartilages -We have never found^ osteoporosis. oster~ 
nialacia oFfet arw — 2 


Etiology 

did^i^ f udles not suppoit the opinion that sprue is contagious We 
rnniz/p’p 10wevei > that In 75 per ce nt of the case s m which a reliable history 
TaTichr;"~" tained - ^- Ue or pe rnicl on s anemia had~~existed 'm one of fhT 
usua ll y the mother W e therefore believe that 4 hereditary 

nered before the American College of Physicians, New York City, April 7 1938 
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Of the many theories of the etiology of sprue only the concept of a 
deficiency disease has been able to withstand prolonged investigation 
Castle, Rhoads and their collaborators 3 while working m Puerto Rico con- 
firmed the belief that deficient diets frequently antedate the onset of clinical 
sprue They demonstrated that feeding of the vitamin B complex, m the 
form of autolyzed yeast, produces reticulocyte crises and impiovement of 
the blood picture in certain cases The intrinsic gastric factor was found 
lacking in other instances and some of the more severe or advanced cases 
showed an apparent defect in absorption from the intestinal canal Castle 
states “ it is probable that the usual type of diet is such as to favor a dimin- 
ished consumption of some of the known sources of the extrinsic factor, such 
as meat, eggs and whole gram cereal ” Recent unpublished analyses by the 
Chemistry Department of the School of Tropical Medicine Y definitely es- 
tablished that the Puerto Rican diet is inadequate m vitamin A, low m cal- 
cium and phosphorus, low in fat and high m carbohydrates The protein is 
sufficient quantitatively but is poor in quality The amount of iron was 
found to be higher than m the normal continental diet 

A comparison between the average continental diet (2400 calories) and 
that of the Pueito Rican peasant or “ jibaro ” follows 


V itamin A 

Calcium 

Phosphorus 

Proteins 

Fats 

Carbohydrates 

Iron 


Continental 
7895 Units 

0 35 Gm per 100 

1 25 Gm per 100 
55 Gm 

98 97 Gm 

321 33 Gm 

0 021 Gm per 100 


Puerto Rican 
1220 Units 
0 29 Gm per 100 
0 73 Gm per 100 
58 Gm 
61 70 Gm 
400 54 Gm 
0 032 Gm per 100 


This most inadequate diet has been taken steadily since childhood by 
many of the sprue patients, true enough, but it has also been taken by nearly 
all those suffering from hookworm infestation Yet both clinically and 
hematologically the hookworm anemia differs from that of sprue The 
former is invariably hypochromic, microcytic or normocytic, the latter is 
typically macrocytic Diet therefore is far from explaining the whole story 


Circulatory System 

It is well known that deficiency of vitamin B may affect the heart Since 
the Puerto Rican diet is probably deficient in vitamin B and since the ad- 
ministration of vitamin B has been beneficial m sprue, special studies were 
made of the circulatory system in our patients Twenty-five untreated 
patients were selected at random from the group The venous pressure 
and circulation time were normal The cardiothoracic ratio averaged 44 
per cent, and in only one instance exceeded 50 per cent The vast majonty 
of the patients had a vital capacity from 200 c c to 1200 c c below normal 
In our series the blood pressure was low It should be mentioned, however, 

* Personal communication of Dr J Axtmayer 
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that a geneial response to treatment has usually been accompanied by a grad- 
ual rise of pressure In a few cases definite hypertension and left ven- 
tricular pi epondei ance appeared 


Metabolism and Digestion 

Studies of gastnc secietion levealed almost universal hypochlorhydria 
or achlorhydria, despite the injection of histamine 

Investigations of glucose tolerance pio\ed especially fruitful Virtually 
all our patients had low fasting blood sugar values The ingestion of 75 
gm of glucose usually did not raise the glucose level by moie than 15 mg 
per cent In most of the youngei patients the glucose curves returned to 
normal as the disease yielded to treatment This agiees with the findings 
of Thaysen Five of our oldei patients, howevei, retained flat glucose 
curves after complete lecession of the clinical and hematologic abnormalities 
and despite continued injections of liver extract This seems to show that 
the gastrointestinal tract may remain peimanently damaged m occasional 
cases 


As already observed by Hanes 4 our blood sugar curves wei e high when 
glucose was adnnmstei ed intravenously This fact, together with the ob- 
servations of Barker and Rhoads, 5 favors the theory of deficient intestinal 
absorption and tends to make the hypothesis of pancreatic disease less im- 
portant in our understanding of spi ue The pancreas was found to be nor- 
mal in 18 of 20 cases studied at autopsy 

The late lamented Thaysen 0 of Copenhagen declared that celiac disease, 
non-tropical sprue, and tropical sprue are one disease He set forth the fol- 
owing features as characteristic ( 1 ) Abnormal excretion of fat in the feces, 
norma ^ or s hghtly increased fecal nitrogen, (3) flat blood-sugar curve, 
( ) increased basal metabolism He stated that these four metabolic dis- 
turbances were conjoined in no other disease He regarded their presence 
as pi oof that the aforementioned diseases are identical 

e g ra nt that steatorrhea and flat glucose curves occur regularly m 
^ropi ca i sprue Nitrogen determinations have not been made Studies of 
Th ren ] ainin g criterion — namely, basal metabolism — do not support 
^ajsens contention, but show instead a low level of metabolism In 10 

pica cases selected at random the readings ranged from plus 4 per cent to 
m >nus 23 p er cent 


Blood and Bone Marrow 

ception f^°°^ Was stu died by the methods of Wmtrobe With the ex- 
° ne atypical case the lowest mean cell volume m the series of 150 
averao- f ^ cu bic microns, the highest was 220 cubic microns, and the 
cases ^ Senes was 123 6 The color index was below one m 23 
mdex was^ ^’^ aest m hex was 2 2, the average was 1 22 The volume 
nexer below 1 0, the maximum was 2 3, the average was 1 39 
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The mean cell hemoglobin varied between 26 and 59 micrograms, with 
an average of 36 6 The mean cell hemoglobin concentration was found 
at 22 per cent or lower m four cases, the lowest figure being 20 per cent 
The highest was 45 per cent, the average was 26 1 per cent 

The hemoglobin averaged 66 per cent The erythrocytes ranged from 
690,000 to 4,410,000 per Subic mm , with an average of 2,710,000 Leuko- 
cytes ranged from 1,550 to 13,600, the average being 5,280 

Thus the anemia was found to be macrocytic, usually hyperchromic, 
occasionally hypochromic, very rarely normocytic, never microcytic 

With the possible exception of one case repoited by us 7 (Revista Medica 
de Barcelona), in all cases of a microcytic hypochromic anemia the diagnosis 
of sprue has failed the test of thorough clinical and anatomical investigation 
Our studies of the sternal marrow yielded new and significant data 
Observations were made by the aspiration method of Osgood and Young 
m 40 cases Of these we shall use only 28 m which material was obtained 
before treatment and again 10 days and 2 months after the first injection 
of liver extract Differential counts were made from smears of aspirated 
marrow stained with Jenner-Giemsa, 500 cells were counted m each smear 
Megaloblasts were frequently seen Usually there were more erythro- 
blasts late or early than noimoblasts, but only m five cases did megaloblasts 
outnumber the normoblasts Megakaryocytes, plasma cells and monocytes 
weie very rarely seen The lowest megaloblast count was 0 2 per cent, m 
a case showing very few erythroblasts and a relatively high proportion of 
normoblasts The highest figure for megaloblasts was 23 4 per cent This 
case showed 12 2 per cent early erythroblasts, 9 8 per cent late erythro- 
blasts, and 8 6 per cent normoblasts 

The following table (table 1) portrays the average differential counts 
of the aspirated marrow in 28 cases It will be observed that the megalo- 


Table I 


Sprue 


SternaUMarrow 
(500 cells counted) 


Megaloblasts 
Erj throblasts (Early) 
Erythroblasts (Late) 
Normoblasts 
Myeloblasts 
Pro-myelocytes 
Myelocytes (Neut ) 
Myelocytes (Eos ) 
Myelocytes (Baso ) 
Polynuclears (Neut ) 
Polynuclears (Eos ) 
Monocytes 
Lymphocytes 
Megakarj ocytes 


Initial 


10 Days 


6 31 
8 71 
11 12 
15 59 
72 
2 60 
17 83 
2 77 

0 30 
26 92 

1 91 
0 03 
5 11 
0 07 


1 79 
3 06 
5 23 
11 68 
1 24 
3 53 
16 46 
3 54 
1 78 
44 14 
1 26 
0 

5 95 
0 24 


2 Months 


0 60 

1 17 

2 80 
11 26 

0 63 

3 40 
17 51 

2 51 
0 40 
51 91 
2 43 
0 

4 89 
0 06 
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blasts gradually declined to the low level of 0 6 pei cent after two months 
of treatment, while the neutrophilic gianulocytes rose fiom 26 92 per cent 
t0 4414 per cent in 10 days, reaching 51 91 per cent at the end of two 
months The erythroblastic elements decreased from 41 73 per cent to 
15 83 per cent in two months At the same time the myeloblastic element 
rose from 53 05 per cent to 78 79 per cent • 

In three cases we weie able to obseive maiked hematologic changes in 
the marrow three days following the first injection of liver extract, before 
any signs of regeneration could be detected in the periphei ai blood and before 
any impro\ement had occuried m the symptoms In one of these three 
cases (table 2 ) a rapid maturation of megaloblasts was talcing place 
Within three days the piopoition of megaloblasts fell from 23 4 per cent to 
12 2 per cent Early eiythroblasts fell from 12 2 per cent to 8 8 per cent 
Late erythi oblasts lose fiom 9 8 per cent to 23 2 per cent and normoblasts 
rose from 8 6 per cent to 28 8 per cent 


Ta.bie II 
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Additional evidence lies m the fact, previously mentioned, that after liver 
therapy maturation of the megaloblasts m the marrow occurs before the 
digestive disturbances begin to improve 

Treatment 

Unquestionably the two most important factors m the treatment of sprue 
are an appropriate diet and adequate liver therapy Ashford insisted on the 
necessity of a high-protein, low fat and low carbohydrate diet, and his 
opinion has been confirmed by almost all the physicians of Puerto Rico 
Miller and Barker 8 state that “ The maintenance of a diet for sprue m 
addition to liver therapy gives a patient more complete relief from gastro- 
intestinal symptoms than does liver extract alone ” 

In the older patients, in whom more or less permanent gastrointestinal 
degeneration has occuned, liver extract even in large doses has usually 
failed to abolish the diarrhea unless a strict dietary regimen is followed 
In previous communications 9 ' 10 we have reported the therapeutic failure 
in sprue of certain preparations which had been considered potent m the 
treatment of Addisonian anemia Ventricuhn, Extrahn, and Autolyzed 
Liver Extract have failed in sprue The failure cannot be attributed en- 
tirely to deficient absorption, for in some cases aqueous liver extract (Valen- 
tine) has been successful The highest reticulocytosis observed in sprue 
(65 per cent) occurred in a patient who received aqueous liver extract “ per 
os ” after full doses of Ventricuhn during 15 days had shown no effect 
Lilly’s number 343 (Castle’s formula) is a relatively crude or diluted 
extract, high m ash It contains much inert material and probably carries 
with it an appreciable amount of what we might call the B 2 complex With- 
out doubt it is highly effective in the treatment of sprue anemia Lack of 
response of this anemia to a concentrated extract as contrasted with posi- 
tive response to the cruder extract, if demonstrated, would therefore serve to 
differentiate sprue from Addisonian pernicious anemia and to establish B 2 
hypovitammosis as the most important factor in the etiology of sprue 

This idea was tested m 70 cases Five patients received a single 2 c c 
dose of Lederle’s concentrated extract mtrasternally The resultant reticulo- 
cytosis averaged over 20 per cent, and the glossitis rapidly disappeared 
The other 65 patients received intramuscular injections of 1 c c daily for 
three days, then every third day for one month, then every five days for one 
month, a dose larger than that recommended for pernicious anemia Sprue 
is more resistant than pernicious anemia and requires larger doses of liver 
The highest reticulocyte response occurred in the most anemic patients 

We obtained a higher reticulocyte lesponse using diluted extracts m th~ 
group of patients having initial red cell values of less than a million In 
all other groups the response to the concentrated extract compares favorably 
with that produced by other crude extracts and also with the American 
Medical Association’s standards of potency in pernicious anemia 
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Thus, livei concentrate is highly effective m all cases of sprue character- 
ized by macrocytic anemia, whether hyperchromic or hypochromic 

Foui patients m the present series of 150 showed definite evidence of 
spinal coid involvement In each case the neural symptoms improved 
under treatment 

In Puerto Rico the death rate fiom sprue is 65 per million inhabitants 
This rate has not changed m recent years 


Conclusions 


1 A clinical and hematological survey of 150 cases is presented 

2 It is evident from this survey that there is a definite racial predis- 
position and a probable heieditaiy factoi in sprue 

3 Bony changes, reported by European and continental American in- 
vestigators of sprue, were not found in this series 

4 The basal metabolism, studied in 10 cases, was found to be low 

5 Since Puerto Rico is a tropical island in which diarrheal diseases are 
prevalent the glucose tolerance test must be used foi prognosis rather than 
diagnosis in Puerto Rican cases of sprue 

6 The most constant laboiatory finding is macrocytic anemia usually 
hyperchromic, occasionally hypochiomic, with a megaloblastic type of mar- 
row 

7 We are inclined to regard sprue as primal lly a disease of the hema- 
topoietic system, not of the gastrointestinal tract 

8 Despite its low vitamin B content, concentrated livei extract was 
found to be highly beneficial m the treatment of sprue, including cases with 
spinal involvement 

9 I he death rate from sprue in Puerto Rico is estimated as 65 pei mil- 
lion inhabitants per year 
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THE SOCIAL RESPONSIBILITIES OF MEDICINE - 

By John P Peters, New Haven, Connecticut 

The social 1 esponsibility of medicine, as I see it, is to provide to all 
classes of the population medical care of the highest quality A lesser ad- 
jective like adequate is so indefinite that it can be argued out of all meaning 
It is hardly necessary to say that any program that professes to provide the 
highest quality of medical caie must include measures for its continuous 
improvement 

This premise may be challenged on the grounds that members of the 
medical profession have no greater moral responsibility to the public than do 
men and women m other walks of life, that medicine can not be reorganized 
apart fiom the lest of the social structure, and that, in any event, it will 
advance best undei the laissez faire principles of free competition Granted 
that all professions or tiades have an equal responsibility, there is no reason 
why medicine should not lead the others m the dischaige of duty As to 
laissez-fane principles of free competition, they are abhorrent to the tradi- 
tions of medicine with which we its priests have taken such care to inculcate 
the multitude In its baldest terms this tradition holds that medicine is 
not a meie commodity to be sold competitively at the highest price and that 
its dispensers are not simply salesmen free to employ all the advertising 
tricks of the hawkster We employ the bedside manner, not the sales man- 
ner , our personal relations are all sacred, not carnal , our art of medicine is 
a supplement, not a substitute, for science Medicine can not have its cake 
and eat it If it insists on its unique altruism and solicitude for the public 
weal, the public will take it at its word I may seem just now to have 
ridiculed some of the concepts that many of you chensh It is not the 
concepts, but the cliches in which they are expressed and certain implications 
of these cliches that diive me to udicule During the last few months my 
attention has been much dnected to certain defenses of the present system 
of medical practice The most recurrent arguments are declarations of 
good-will and the satisfactory state of existing conditions, assertions that 
those who labor in the making and teaching of medicine know nothing of its 
application, and claims that all incentive to labor and all the human amenities 
will vanish if an individualistic relation between patient and physician, 
involving personal payment in the com of the lealm, is abolished At tins 
point I must confess some prejudice Confronted with the dictum that the 
scientific investigation of medicine is incompatible with its clinical applica- 
tion I am at a loss whether to foisake laboratory or clinic When, in addi- 
tion, I learn that the full time man has no incentive for work and can not 
establish with patients the personal relations that are essential to the proper 
conduct of medical piactice, I am constrained to drop both Fortunately 

* Read before the American College of Physicians, New York, N Y , April 4, 1938 
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at this juncture I am reminded that the realistic humanity of the salaried 
trained social worker is infinitely more effective m the diagnosis and treat- 
ment of social ills than the conditioned sentimentality of the high-minded 
ladies I remember m my father’s parish 

The most distinctive feature of our era is the enormous technological ad- 
vances that have come from the rapid development and exploitation of 
scientific discoveries One of the inevitable consequences of this has been 
the substitution for individualistic enterpnse of large organizations which 
can assemble and coordinate the skills and facilities necessary for production 
under the new system Medicine as a whole has evaded this movement, m 
spite of the fact that it has been greatly affected by technological advances 
Modern methods of diagnosis and treatment lequne a breadth of knowledge, 
a mastery of technic and material equipment that no one man can hope to 
possess And if he did possess them he could not profitably exploit them 
by his own undivided efforts In addition science is marching with an ever 
accelerated tempo that makes it impossible foi a single individual to keep 
abreast of its advances m the whole field of medicine In the face of these 
facts it is mawkishly sentimental to bemoan the loss of the physician who 
practised all branches of the healing art 

It is absurd to ai gue that, because most ailments ai e trivial and can be 
treated without special skill or equipment, experts with modern facilities 
need be available only for exceptional cases It is the detection of these 
exceptional cases that demands the highest powers of discrimination The 
increasing complexities of medicine have led its practitioners more and more 


to specialize Since there is no othei means of securing expert service tins 
tendency to specialization cannot and should not be checked However, 
although almost any technical procedure can be mastered by persons with 
moderate intelligence and a-verage dexterity, something moie than these 
attributes is needed to guarantee the intelligent application of this technical 
skill Society must be assured that technical proficiency is not exercised for 
its own sake, but only under the control of responsible judgment In other 
pursuits, confronted with the same problem, a solution has been found m 


organization Some similar coordination of medical services would seem 
to be desirable, if not inevitable Group pi actice, a device for securing such 
coordination m an individualistic system, is unfortunately more certain to 
achieve economy and profits than high quality of service Moreover, its 
enefits must be largely confined to the self-supporting class 

To provide the highest quality of medical care for every person, 
mo ern facilities for diagnosis and treatment, in the hands of capable per- 
onne , under competent direction, must be universally available The cost 
a prog , ram under th e present system would have to be borne by the 

met hv n S mdn lduals 11 1S seIf ' evldent that none of these costs can be 
pav fl P0 °, res ; mem bers of the population This class which can not 

.s' termed “mV? la , rger ‘ han the class "*“* for general Proses 

m^ent Medical costs are occasional, not continuous like the 
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prime necessities, food, clothing and shelter, they may vary from nothing 
to an indefinite amount and cannot, therefore, be budgeted with accuracy 
In addition the disabilities of illness impose a double burden the cost of 
medical care proper and the loss of earning power In illness increased 
costs coincide almost invariably with diminished income, the otherwise 
self-supporting individual may at any time be reduced by illness to the in- 
digent class It is forevei to the honor of the medical profession that its 
members have uniquely recognized their responsibility to serve gratuitously 
those who can not afford to pay It is, however, fundamentally inequitable 
for society to accept these services without remuneration, and it is eco- 
nomically impracticable for physicians to offer them Proper care consists 
no longer of purely personal services, it involves the purchase and main- 
tenance of expensive equipment If the physician is to provide these fa- 
cilities fiee to some patients, he must be lemunerated by otheis The ulti- 
mate buiden of his charity falls only partly on himself, partly on Ins more 
wealthy patients, who therefore pay an extra penalty for illness Furthei- 
more, unless these superchaiges aie sufficiently large the highest quality of 
service can not be maintained The burden of caring for the indigent must 
be distributed so that it falls equitably upon the whole population I be- 
lieve this is possible only if it is transferred to the government Philan- 
thropy, even if it takes the form of community chests, is too casual and 
penalizes virtue and geneiosity If, however, the community is to assume 
the burden of caring for the indigent, it has the right to demand that the 
medical care it subsidizes be both economically and efficiently administered 
Personnel must be carefully selected, responsibility and duties properly 
allocated, and equipment and facilities centralized to obviate unnecessary 
duplication of effort and materials 

Above the medically indigent is a larger gioup, probably the largest in 
the population, which can pay something for medical care lhe number 
who can actually assume the total costs depends entirely upon the standards 
which are set This number can be increased if either the incidence and 
duration of disability or the costs incurred through this disability are met 
collectively This is the argument for medical coopeiatives and contribu- 
tory health insurance With the general trend towards social security legis- 
lation, I personally believe that some form of health insurance is likely to 
be imposed upon us If we are to have unemployment insurance there is 
no reason why unemployment through illness should not be compensated 
just as much as unemployment arising from faults m the economic struc- 
ture For the relief of this purely economic aspect of ill health, insurance 
may be a necessary and beneficial social expedient in which the interest of 
the physicians is no greater than that of any other body of citizens When, 
m addition, insurance includes the provision of medical services, the in- 
terests of the medical profession are directly touched In those countries 
hi which compulsory health insurance has been introduced it has vindicated 
itself inasmuch as it has insured wider distribution of existing medical 
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services to the class to which it applies with more certain compensation to 
physicians who practice under its provisions Nevertheless it is not a 
panacea for the ills of the medical system Contributory insurance, es- 
pecially when it is confined to that class which is on the precarious margin 
of economic competence, can not provide medical caie of the highest quality 
nor does it promise anything for improvement of quality It offeis nothing 
to the truly indigent and is entirely inapplicable to thinly populated areas 
I have dwelt particularly on health insurance, not because of its intrinsic 
importance to my theme, but because it illustrates a general error that 
vitiates the formulae that have been proposed for the solution of the prob- 
lem of popular health Whether these emanate from lay or medical sources 
all are apparently predicated on the assumption that the medical profession 
is built on the lines of the medieval guilds with physicians holding the posi- 


tion of the artisans of a previous era Actually, however unpleasant it may 
sound, in this respect too, medicine has been transformed quite as relent- 
lessly as have all activities that have their roots m science The piactitioner 
has fallen almost completely into the derivative position of distributor or 
dispenser The productive services of medicine have been laigely taken 
over by educational and research institutes and hospitals No program for 
the improvement of medical care that considers only the distributors to the 
neglect of these productive services can be satisfactory It is a little tire- 
some to hear from our professional publicists of medicine that only prac- 
titioners have any comprehension of the problems of medical caie 

A first class medical tiaimng has now become more costly than any 
other kind of education The students can bear only a small and diminish- 


ing proportion of the expenses The high school education, which used to 

provide a satisfactory background, must now be supplemented by a carefully 

selected college course This must be followed by foui years of medical 

school and at least a year as intern m a hospital Those who wish to 

perfect themselves m any particular branch of medicine must piWong this 

lospital residence, often for from three to six years The financial return 

throughout this training seldom rises above the subsistence level, although 

uring their hospital residence, at least, these men are performing useful 

services Under this system educational opportunities largely depend upon 

economic self-sufficiency Of those who do not belong to the fortunate 

eisure class it is too often the unambitious who linger m oui hospitals and 
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education (physicists, chemists, biologists, etc ) and who are dependent en- 
tirely upon their educational salaries The incomes of members of the 
clinical faculties of the best schools are coming increasingly from salaries 
instead of private practice, as medicine becomes more complex and the edu- 
cational responsibilities more exacting These changes have undoubtedly 
improved the quality of teaching, but the scale of remuneration is so low 
that only those who have an extraordinary interest m investigation and 
teaching can remain on the full time faculty And these have too little 
opportunity for the pursuit of the activities which alone can compensate the 
economic and social sacrifices they have made Medical teaching has few 
of the allurements of academic leisure because it includes, besides the usual 
educational duties, responsibility for the care of patients m an exemplary 
manner Since these clinical functions constitute a public service, m most 
instances neither hospital nor medical school feels any obligation to finance 
them separately 

The chief laboratories of the clinical departments of a medical school 
are hospitals Without them no school can possibly survive The old days 
of apprenticeship in the offices of practitioners are gone Because teaching 
hospitals are indispensable to umveisities, the communities m which these 
institutions are placed adopt a mendicant attitude The services of the 
schools and hospitals are accepted like the manna from heaven, while funds 
to support them must be sought from Foundations and philanthropically 
minded individuals Although most of these institutions receive some aid, 
directly or indirectly, from one or more branches of the government, this 
rarely, if ever, even repays them for the burden they assume m behalf of 
the government 

The plight of hospitals which neither receive government aid nor have 
educational connections is even more deplorable Unless they can find 
some fairy godfather to support them in luxury their facilities must be al- 
lowed to deteriorate or some of their patients must be charged fantastic 
amounts m behalf of the others Services of physicians to the indigent m 
these hospitals either m wards or out-patient departments, are almost in- 
variably gratuitous Despite the highest ideals of these physicians, these 
services must often be relegated to a position of secondary importance m 
the struggle for a livelihood In addition to providing care for its own 
inmates the modern hospital usually offers to the physicians of the com- 
munity diagnostic and therapeutic facilities In theory these services are 
manned by a more or less expert staff In actual fact, since hospitals can 
not afford to remunerate this staff generously nor offer it opportunities for 
personal development and original work, the personnel is not usually of the 
highest quality The future for its members is either to supplement their 
salaries by increasing private exploitation of their special training or to 
sink to the position of high-class technicians 

The productive investigations which advance medical knowledge are 
conducted chiefly in the medical schools and hospitals of this country 
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Special Research Institutes and Public Health Departments of the govern- 
ment contribute to the total Owing again to limited time and equipment, 
the part played by the pnvate practitionei in the scientific advance of medi- 
cine becomes steadily less important Even the organized foi ces of medicine 
contribute little but publicity Both physicians and the public are proud of 
the important place which our country has attained in medical science, both 
benefit by these scientific achievements, but both discharge their respon- 


sibility chiefly m boasts 

Here, as I see it, is the ciux of the dilemma The great majority of 
physicians m this country is engaged m the distribution of medicine, not 
m its production The solutions they offer for problems of health are na- 
turally devised from the distributor’s point of view They are not unin- 
terested m education noi unaware of the need for expansion of hospitals 
and educational machinery, but their proposals foi the improvement of 
medicine are limited chiefly to measures which will allow them to utilize the 
lesources of medical schools and hospitals for the care of their patients 
They clamor for post-graduate courses by which they may be kept abreast 
of medical advances, from schools that are hard pressed to meet their ob- 
ligations to undergraduate medical students They ask that they be allowed 
as individuals to exploit hospitals and the diagnostic and therapeutic facili- 
ties that these institutions offer They even demand the right to dispense, 
without control, materials provided by the government public health services 
They exploit scientific discoveries to which they have contributed nothing 
The burden of providing and maintaining all these services falls directly 
neither on them nor their patients, but is divided between government and 
philanthropy 


On the other side stands the consumer complaining of the unsupportable 
costs of medicine and searching for means to meet the bills for doctors, 
nurses, drugs, and possibly maintenance in a hospital His attention is also 
centered on the process of distribution, his interest lies m his own illnesses 
His powers of discrimination are slight, his insight into the problems of 
health and medicine slighter He knows only that he wants both of the 
highest grade at the lowest possible price He must be taught with stern 
honesty what these desires entail, not placated with fairy stories about the 
happy state of the present system of medicine 

Evidently, if reorganization for the improvement of medical care is 
contemplated, production must be considered quite as much as distribution 
and consumption, because it is production that ultimately determines the 
quantity and quality of the suppl) It is m their complete neglect of the 
productive aspects of medicine that such measures as health insurance and 
ordinary cooperative organizations fail to meet the situation It is in the 
same respect that the untrammelled conti ol of medicine by its distributors 
ff? rt In every other walk of hfe P art of the pavment which the 

It teC 7 eS fr ° m the consumer for services r e'ert S to the producer 
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lice Bui, if it does not, it must ultimately find an alternative, and the only 
sound alternative thus far discovered for the support of non-remunerative 
enterprises is governmental subsidy 

It is my impiession that the government alone can assume the burden 


of providing, maintaining and correlating the necessaiy medical resources 
Such a suggestion immediately arouses cues of bureaucracy, and corrup- 
tion, as if these were inevitable attributes of our political system The 
medical profession should be the first to deny such allegations It is its 
proud boast that the public health services of this country have been free 
from corruption and politics But, in any case, there is no good reason to 
believe that government dnection would be worse than the whims and 
vagaues of philanthropists 01 the publicists and promoters who have the 
disposition of large funded fortunes Nor are the subsidies from the manu- 
facturers of proprietary foods, drugs and medical instruments likely to 
direct education, investigation and practice into the most desnable channels 
It is my opinion, fuithei, that costs must eventually be collected by gen- 
eral taxation Those who can pay for their own care and prefer to pa- 


tronize physicians of their own choice should not escape the general tax on 
this account, because this will not be imposed meiely to pay for personal 
services but for the productive work that makes those services valuable It 
is rather amusing to reflect that at the present time most of the advances in 
medicine which the rich enjoy are developed m hospitals and institutions 
thi ough the instrumentality of indigent patients The fees which the rich 
pay however, do not return to the support of these institutions or the pa- 
tients m most instances, but go to the practitioner who is exploiting the new 
medical discoveries The discharge of his deeper medical debt should not 
be left to the caprice of the wealthy patient, because there is no assurance 
that his whim will be wisely directed It is much more likely to be dictated 
by emotions connected with his personal experiences than by the general 

medical interests of the public , . , . * 

Preconceptions and prejudices must be abandoned, whether they be 
political economic, social or medical There aie those who shudder at the 
thought' of governmental control m any province of life, others to whom the 
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objectn e No one yet knows what the highest quality of medical care would 

cost nor what it might be worth 

These aie bold statements and are suie to aiouse at once cries of social- 
ism 01 worse I should hope this company would not be frightened by 
mere words Laige ends can not be gained by little means and the goal I 
have set is highly ideal A sweeping piogram suddenly imposed on this 
country as a whole, out of the head of any Jove, would undoubtedly create 
confusion, if not chaos Thoughtful investigation and expenment promise 
more than grandiose projects born of emotional preconceptions The pro- 
gram must be built in an evolutionary manner, step by step, with thought 
to the resources and personnel now available and the need for developing 
more and bettei lesouices and personnel The investigation of the extent 
of medical indigence projected by the Amencan Medical Association must 
be searching and not too limited m its scope But this should be only the 
first of a series of investigations which must measure the extent of oui 


assets as well as our liabilities Experimentation in the solution of local 
and general problems of medical care must be encouraged, not suppressed 
Education and investigation must be supported and extended and opportun- 
ities for work in these fields must be multiplied and made more attractive, 
with every protection against inexpert control, regimentation and the de- 


struction of initiative and imagination Until these investigations have 
been made anyone is arrogant indeed who claims that he has a program 
that will solve the problems of medicine in a “ nation compnsed of foity- 
eight states m which climatic, economic and social conditions vary greatly ” 
But he who doggedly resists change either because of personal satisfaction 
with his present condition or because Utopia seems an idle dream, betrays 
both the art and the science of medicine Because both art and science 
know no limits and defy all restrictions 
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GASTROSCOPIC OBSERVATIONS OF SYPHILIS 
OF THE STOMACH ' 

By J B Carey, M D , F A C P , and R S Ylvisaker, M D , F A C P , 

Minneapolis , Minnesota 

English medical literatuie contains no gastroscopic descnption of syphilis 
of the stomach of the limtis plastica or leather bottle type Schindler’s 1 Eng- 
lish text mentions cases seen with Moutier and referi ed to m the latter’s French 
text, and in addition describes two syphilitic stomachs of conti acted hour-glass 
type, both of which had been Heated (one opeiated upon) and which showed 
only healed scars at time of gastroscopy Renshaw, 2 in discussing the differen- 
tial diagnosis of tumors of the stomach, refers to syphilis of the stomach as 
having “no constant chai actei istics ” “There have been tumors with and 
without ulcers The positive blood serum reaction is the only definite diffeien- 
tial point ” Kerkhof 3 descnbes a case of a laige ulcerous lesion thought to be 
luetic because of a positive Kahn reaction, but which was subjected to biopsy 
because of the suggestive appearance of malignancy The biopsy showed defi- 
nite perivascular infiltration and lymphocytes and plasma cells deep in the 
submucosa, and the suspicion of syphilis was confhmed He noted gastro- 
scopically subsequent healing to scar tissue after anti luetic treatment Hen- 
ning’s 4 English text does not mention syphilis of the stomach specifically 
Swalm, Jackson and Moirison,’’’ in a leport of diffeient types of chronic gastritis, 
include one case marked “ luetic etiology,” but no clinical details or reports on 
sei ologic examination are given 

Gutzeit and Teitge 8 show two pictures of syphilis of the stomach One 
( Bild 56) is descubed as a led, speckled, lough mucosa with thick swollen folds 
m a male patient 56 years of age, with achylia and “ latent lues ” Another, a 
patient with tabes doisalis ( Bild 71) also shows a red-flecked mucosa with 
hypertrophic changes and swelling of folds Both of these pictures resemble 
the appearance seen in our case after treatment They further state that cases 
of lues with primary lesions and with skin eruption show nothing gastroscopi- 
cally or onlv a mild supeificial catarrh The treated or healed syphilitic patients 
showed superficial catarrh with atrophic changes, sometimes atrophic gastritis, 
raiely hypertiophic gastntis, more often a swollen condition of the mucosa In 
latent lues a smooth condition of the mucosa w r as seen, legardless of whether 
the patient had oi had not received treatment, and in tabes a similar condition, 
with hypertonicity (or contracture ?) Their conclusion is that the tendency 
in syphilis, where any change m gastric mucosa occurs, is towaid an atrophic 
state 

Moutier has the most complete gastroscopic description of syphilis of the 

* Read at the meeting of the Minnesota Society of Internal Medicine, at Duluth, Min- 

neS °FromThe Gastroscopy Clinic, The Medical School, University of Minnesota, Univer- 
sity Hospital Dispensary 
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stomach He divides the cases into those showing tumor (gumma) formation 
and leaving a localized seal on healing , ulcerative forms, single or multiple, also 
on healing leaving scars, with more conti actuie and distoition of the stomach 
(hour-glass) , and those showing a generalized gastritis, often hemoirliagic, re- 
sulting in atresia ( hmtis I by submucosal involvement The plates shown in his 
text (XII, 1 and 2, and XII, 3) illustrate the localized varieties 

The only cases of limits plastica compaiable to our own are described by 
Moutier 7 (page 167) 

The first is that of a 60-year old man, known to have been luetic for 25 years, 
with achylia but, at the tune of observation, with a negative Wassermann The 
roentgen-ray examination showed a small, contracted stomach transversely situated 
high under the diaphragm and liver, with a small air bubble and normal emptying 
time Gastroscopy showed a very small gastric lumen, hardly distensible by inflation 
and extremely intolerant to an Hypersecretion with adherent mucus on the walls 
was noted During the examination there w r as very violent antral spasm The 
pylorus ivas hardly visible, high and to the right (posteriorly placed) The folds 
were very large (thickened) in the antrum There weie several hemorrhagic areas 
on the lesser curvature The mucosa of the body of the stomach appeared thick, 
but not hypertrophic 

Another case was of a 40-year old man, said to be luetic, untreated but with 
negative Wassermann ( ? ) and achylia The roentgen-ray examination showed an 
extremely contracted antrum Gastroscopy in this patient showed all normal folds 
and markings effaced and the surface of the mucosa granular, superficially ulcerated 
in places and hemorrhagic in other areas After anti-luetic treatment the roentgen- 
ray appearance of the stomach was restored to normal, but a second gastroscopy was 
not done 

A third case was of a 45-year old man, said to be luetic, in whom the gastro- 
scopic appearance was practically the same, except that the antrum could not be 
visualized at all (because of contracture) and there was more atrophy of the mucosa 
This case also showed improvement after anti-luetic treatment on roentgen-ray ob- 
servation, but another gastroscopy was not done 

Moutier E - 9 has more recently discussed pseudo-cancer of the stomach He 
describes m detail six cases which appear to be carcinoma by roentgen examina- 
tion but because of the history of the patient and the appearance gastroscopically, 
together with the response to antiluetic treatment, were finally diagnosed as 
forms of syphilis of the stomach He divides these cases into the syndrome with 
tumor and no emaciation, dyspeptic syndrome with pronounced emaciation and 
the hemorrhagic syndrome 

In addition to the case to be reported, one of us (J B C ) has examined 
gastroscopically three other patients with known syphilis (one with cirrhosis of 
t le liver) In two of these an atrophic mucosa was seen, indistinguishable from 
gastritis of other etiology The third showed hypei trophic mucosal changes 


Case Report 


nf -,? 16 patient 1S a wll,te married male (J W ), aged 64, caretaker for the barns 

DartmenTnf ?i C T? Pan} H T e T first re P orted for examination at the Out-Patient De- 
I artment of the University Hospital September 29, 1937 

hntl , ,' S PreS “ tmg co mplamts at that time were (1) burning and shooting pains m 
both lower extremities, (2) weight loss, and (3) insomnia The pains m the ex" 
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tremities had been noticed first in the left foot about one and one-half years previ- 
ously and had not extended to both legs until six weeks before examination, follow- 
ing a long automobile trip He knew that he had gradually lost weight during the 
preceding year but did not know exactly how much He had not been able to sleep 
well for three or four weeks There had been no gastrointestinal symptoms except 
slight rectal bleeding on a few occasions, and more recently a transient attack of “ gas 
pains ” Slight dizziness had been present off and on throughout his present illness 

He had had scarlet fever at the age of 18, and fractured a bone in the right 
foot at the age of nineteen Suppurating infections of the right hand had occurred 
twice All teeth had been removed at the age of sixty-two He denied knowledge 
of any venereal infection He had never drunk alcoholic beverages and smoked and 
chewed tobacco moderately 

He was unable to give any account of his family history 

The patient was a well-developed tall white male m a fairly good state of nutri- 
tion The abnormal findings were (1) Unequal, irregular pupils which failed to 
react to light, (2) a smooth tongue with a leukoplakial patch, (3) an accentuated 
second aortic sound with a systolic and diastolic murmur heard at the second left 
intercostal space, but no evidence of congestive failure, (4) large external and in- 
ternal hemorrhoids, (5) moderate varicosities in both lower extremities The pulse 
rate was 96, the blood pressure 110 systolic, 72 diastolic 

The following were the significant laboratory data The urinalysis was normal 
The blood hemoglobin was 51 per cent, red cell count 4,400,000, white cell count 6,600 
with a normal differential count The red cells show hypochromasia, amsocytosis and 
poikilocytosis The blood Kolmer, Kline and Kahn reactions were strongly positive 
Analysis of gastric secretions showed 14° free acid and 34° total acid after histamine 
There was also acid response after an alcohol test meal, but on several occasions 
no free hydrochloric acid was found in the fasting contents There was a small 
amount of blood m the stool by chemical test The fasting blood sugar content was 
152 mg per 100 cc Spinal puncture brought out a clear fluid under a pressure 
of 8 mm mercury The cell count was 1 mononuclear per centimeter, Nonne and 
Pandy tests were positive, Kolmer negative, Kline 2 plus Sugar was present in the 
amount of 95 mg per 100 cc Specific precipitation developed in colloidal gold 
solutions The culture was sterile and a direct smear revealed no organisms 

Roentgen-ray examination of the gastrointestinal tract was reported as follows 
by the roentgenologist 

October 5, 1937 “ Colon Normal except for a few diverticula of the sigmoid 
colon ” 

October 22, 1937 “Stomach The esophagus is normal The barium fills the 
stomach and pours rapidly out, filling the cap, which is large and flaccid, and empties 
rapidly into the small bowel The lower two-thirds of the stomach is diffusely nar- 
rowed and rather rigid, but shows minimal peristaltic waves The mucosa of this 
legion also appears somewhat abnormal The fundal end of the stomach is elastic 
and dilates normally The findings are strongly suggestive of lues of the stomach or 
possibly a diffuse infiltration of the stomach wall by scirrhus carcinoma (figure 1) 

“Conclusion — Lxmtis plastica” 

There was a dilatation of the ascending aorta seen by orthodiascopic examination 
The heart measurements were 7 7 cm to the left and 4 0 cm to the right of the mid- 
line, with a total transverse thoracic measurement of 27 6 cm 

A left axis deviation but no other abnormality was observed in the electio- 

cardiogram 

The first gastroscopic examination was done on October 27, 1937, the details 
of which are reported below Beginning on November 20, 193/, 18 intramuscular 
injections of bismuth salicylate in oil were given at weekly intervals until April 6, 
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1938 The patient received no treatment from April 6 to Apul 20, but had four 
bismuth injections from April 20 to May 11 and none thereafter until May 25, 193S 
He was also given potassium iodide in doses of 10 drops of the saturated solution 
three times daily for a period of one month starting November 19, 1937 In addition 
to his anti-luetic therapy he was given iron in the form of ferrous sulphate orally 
By May 25, 1938, the hemoglobin had risen to 78 per cent and the red blood cells to 
4,400,000 

On this regime Ins general condition unproved progressively, and he continued 
to be free from gastrointestinal complaints The second gastroscopic examination 
was carried out April 14, 193S (noted in detail subsequently) Stool examination 
on April 18 showed no occult blood It had been intended that the stomach be re- 
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Fig 1 Syphilis of the stomach 
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Very little air could be introduced and the walls of the stomach were at all times 
close to the objective The normal anatomical landmarks such as the cardiac shelf, 
fundus pouch, angnlus and musculo-splnncta anti i were not present All norma] folds 
and rugations were effaced and instead broad, thick folds and indentations were seen 
Ihe mucosa was smooth and pale (anemic — hemoglobin at this time 51 per cent) 
The walls appeared as though stiff and infiltrated No blood vessels were seen 
The region of the antrum was seen as an oval tubular channel, funnelling down to 
the pylorus The pyloric opening was of irregular shape, tending to be slit-like 
and appearing to be partly open There were no waves going down the antrum as 
usual, but rather a total bellows-like closing movement of the entire antrum The 
pylorus would occasionally contract, not apparently in response to the antral move- 



Fig 2 Syphilis of the stomach— after treatment 

ments, but spasmodically, irregularly and incompletely There were no hemorrhagic 
spots or ulcerations seen The impression was that of a stiff, almost tubular structure 
lined with a sort of smooth pink frosting or meringue, irregularly creased and 

indented like an old mattress (Figure 3 ) 

The second gastroscopic observation was made on April 13, 193o In the 
interval between these two examinations the patient received iodide and bismuth 
therapy as noted m the case report At this time normal anatomical features could 
be distinguished, that is, the angnlus, the musculo-sphinctcr anti t the cardiac shelf 
and the fundus pouch There were waves going down the antrum from the region 
of the a 7 iguhis as is normally seen, and the pylorus opened and closed synchronously 
with these waves There were the usual coarse folds and rugae of the greater curva- 
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ture and posterior wall The mucosa was of normal color (hemoglobin was 69 per 
cent January 14), although it appeared somewhat thicker and smoother than usual 
A third gastroscopy was done May 25, 1938 As noted in the case report, there 
had been a cessation of theiapy because of an accident to the patient and his con- 
sequent absence from the Dispensary At this time the antrum was seen to be con- 



Fig 3 


Gastroscopic appearance of syphilis of the stomach — before treatment 



Fig 4 


Gastroscopic appearance of syphilis of the stomach— after treatment 
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body of the stomach had also a thickened mucosa, creased in some areas, and in other 
places of a pavement or cobbled appearance Near the cardia the mucosa seemed 
atrophic, although no blood vessels were seen There were a few hemorrhagic spots 
near the cardia Our impression was that there had been a recession toward the 
original appearance , that is to say, the general appearance was not as nearly normal 
as in second examination, but not as abnormal as when first seen (Figure 4 ) 

Conclusion 

In conclusion, then, we have described the condition of the stomach as seen 
gastroscopically m a 64-year old syphilitic man without gastric symptoms, re- 
sponding favorably to bismuth and iodide therapy, and- tending to regress during 
a period when treatment was unavoidably discontinued The roentgenological 
appearance of this stomach corresponded with what has been generally called 
the hmtis plastica or leather bottle type of deformity Gastroscopically the 
stomach was found to be contracted, with stiff walls, smooth mucosa and obliteia- 
tion of anatomical landmarks This appearance seemed to have been partially 
restored to that of a normal stomach under treatment 
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COARCTATION OF THE AORTA, REPORT OF A CASE WITH 

ASSOCIATED ANOMALIES ' 


By Emanuel Appelbaum, M D , and Mennasch Kalkstein, M D , 

New Y 07 k, N Y 


Coarctation of the aorta is a very interesting congenital anomaly m which 
there is a narrowing or complete obliteration of the aorta m the region of the 
insertion of the ductus (i> to tosus, distal to the origin of subclavian artery 
Bonnet 1 has divided this anomaly into the infantile and adult types The in- 
fantile type consists of a diffuse narrowing of the aorta between the origin of 
the subclavian artery and the insertion of the ductus Botalli The adult tj pe 
is characterized by an abrupt constriction of the aorta a little beyond the sub- 
clavian artery, as if the aorta had been narrowed by a ligature 


* Presented at the Annual Session of the American College of Physicians, Bellevue 

H ° S Fium C the C ’'.FouUh’ Medial’ Dwision , 1 Bellevue Hospital, Dr Charles H Nammack, 
Director 
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Fig 1 Well nounshed patient, with microcepbalus 
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In this paper no attempt will be made to review the literature, as this has 
been admirably done by Abbott 2 and by others 3 Likewise, the etiology and 
pathogenesis of this anomaly have been adequately discussed by these authors, 
and will not be considered here In presenting our case of coarctation of the 
aorta we wish to draw attention to the importance of associated anomalies and 
to stress certain diagnostic features of this remarkable condition 



Fic 2 Oscillometric tracing of right forearm 


Case Report 

B E , a man aged 38, entered Bellevue Hospital, March 9, 1937, complaining of 
pam in the left side of his chest of five hours’ duration The pain did not radiate 
but was associated with dyspnea He had had several similar attacks during the 
preceding three months His past history revealed that he had been a backward child 
and later had been an inmate in a psychopathic institution for several years He had 
had some difficulty in walking as far back as he could remember 
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On examination the patient appeared well nourished and plethoric His head 
was of the microceplialic type (figure 1) There was definite mental impairment 
There was wide separation of his teeth The lips were model ately, cyanosed The 
pupils reacted to light and accommodation The chest was barrel-shaped with an 
increase m the antero-posterior diameter, and there was a moderate k\ pliosis of the 
dorsal spine The lungs were clear The heart w’as moderately enlarged to the left 



■frc 3 Oscillometric tracing 
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and a Babmski on the left side There was no clonus The abdominal reflexes were 
absent There were no sensory disturbances He had no ataxia, but had a waddling 
gait, with a tendency to drag the left foot These neurological signs were strongly 
suggestive of bilateral pyiamidal tract involvement, particularly on the left side 
The evidence of developmental defect^ in a comparatively young adult with hyperten- 
sion suggested to us the diagnosis of coarctation of the aorta 



Fig 4 The upper curve is oscillometric tracing of right leg and the lower curve represents 

the left leg 


A closer study of the patient was then made, and this revealed the presence of 
the characteristic physical signs of this congenital anomaly There was marked 
pulsation with a harsh systolic murmur m the upper part of the interscapular region 
along the dorsal scapular vessels A similar murmur was heard also over the carotid, 
upper intercostal, internal mammary and deep epigastric arteries The radial pulses 
were full and sustained, while femoral pulsations were barely perceptible There 
was marked hypertension in the upper extremities, while the blood pressure in the 
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lower extremities could not be elicited The fundi showed inci eased tortuosity and 
pulsation of the retinal arteries 

Oscillometric readings levealed foiceful pulsation m the arms and curves of 
diminished amplitude in the legs Fluoroscopy and roentgenography showed mod- 
erate enlargement of both right and left ventricles, absent aortic knob, marked 
prominence of the pulmonic conus and indentation on the under surfaces of many 
of the ribs (figure 5) In the left oblique view the aortic arch and the descending 
aorta could not be visualized (figure 6) The electrocardiogram showed left axis 




Fig 5 Antero-postenor roentgenogram of chest Note absence of the 
prominent pulmonic conus and indentations of ribs 
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With rest in bed the patient improved and was discharged at Ins own request 
on March 19, 1937 

He was re-admitted to the hospital on April 26, 1937, complaining of paroxysmal 
nocturnal dyspnea and of attacks of precordial pain, with radiation to the arms 
The physical findings were essentially the same as those previously described The 
electrocardiogram, however, showed evidence of active myocardial changes Ihe 
T-wave in Lead I was inverted and preceded by a convex shoulder In Lead II the 
T-wave was diphasic and the R-T segment was convex There were frequent pre- 
mature contractions of ventricular origin He v’as discharged as improved on May 
6, 1937, and u r as subsequently observed in the Out-Patient Department 

Comment 

This case presents a number of very interesting and important points As 
pieviously stated, the diagnosis of coarctation of the aorta was first suspected 
because of the presence of external developmental defects The presence of 
associated anomalies either in the heart itself or m other parts of the body has 
been emphasized by a number of writers on the subject As pointed out by 
Abbott 2 the presence of such anomalies forms an interesting link m the chain 
of evidence pointing to developmental anest as the chief causative factor To 
the best of our knowledge, this is the first case on record m which microcephalus 
with impaired mentality and hemangioma of the skin were associated congenital 
defects Bronson and Sutherland, 4 however, reported a case with slight mon- 
gohamsm The presence of mental impairment is a matter of particular interest, 
since these subjects usually show normal, and not infrequently above average, 
intelligence 

The presence of associated anomalies in the cardiovascular system has been 
a subject of paiticular interest As pointed out first by Bonnet 1 and later by 
Abbott, 2 major or moie complex anomalies are more commonly combined with 
the infantile type, while the minor anomalies are more frequently found m the 
adult form The outstanding major anomalies are biloculate or triloculate 
heait, transposition of the arterial trunks and pulmonary atresia The more 
important of the minor anomalies include bicuspid aortic valve, anomalous 
origin of the arteries from the aich, persistent left superior vena cava, defects 
of the aortic septum, subaortic stenosis and cerebral aneurysms 

The enlargement of the right ventricle in our patient, and particularly the 
marked accentuation of the pulmonic conus suggested the presence of another 
cardiac anomaly One can only speculate as to the nature of this possible addi- 
tional lesion, since the patient presented no clinical signs of patent ductus, pul- 
monary stenosis or of other valvular or septal defects The presence of a patent 
ductus arteriosus seemed to us the most likely possibility Failure to visualize 
the aortic arch and descending aorta in the left oblique roentgenogram sug- 
gested also the presence of aplasia of the aorta A similar case, with patent 
ductus and aortic aplasia was reported by Ulrich 5 

Enlargement of the left ventricle is, of course, common in adult coarctation 
and may be due either to the hypertension or to the presence of valvular lesions 
produced by mtercurrent infections It is to be noted, however, that cardiac 
hypertrophy is not an essential feature of even the most extreme degrees of co- 
arctation in subjects living to an advanced age 

It is difficult, if not impossible, to establish with certainty the basis of the pa- 
tient’s neurological signs, which v r ere suggestive of bilateral pyramidal tract in- 
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a olvement We have ah eady refei red to the not infrequent presence o f cei ebra 
aneurysms as an associated anomaly in cases of coarctation of the aoita 1 hese 
aneurysms may suddenly rupture and cause a spontaneous meningeal or ceiebral 



Fig 6 Roentgenogram of heart in the left oblique view The aortic arch and descending 

aorta cannot be visualized 


hemorrhage, often leading to death In certain instances, there may be an 
intermittent leakage of a cerebral aneurysm, produced by the closure of a small 
slit-like aperture after a certain amount of bleeding has occurred, followed later 


558 


EMANUEL APPELBAUM AND MENNASCH KALKSTEIN 


by its leopenmg These patients may present alternating episodes of disturbed 
cerebral function and periods of 1 datively good health, or lepeated apoplectic 
attacks The phenomenon of intermittent leakage has been emphasized by 
several workers, notably by Parker,® Lichtenberg and Gallagher 7 and by Baker 
and Sheldon 8 It is quite possible that our patient has had episodes of inter- 
mittent leakage, although there is nothing in the history to support this assump- 
tion One must also bear m mind the possibility that the abnormal neurological 
signs were due to some congenital cerebral defect associated with the micro- 
cephalus 

With legard to the histoiy, it is to be noted that oui patient’s only complaints 
were precoidial pain and dyspnea In the great majority of cases the patients 
are robust young adults who have led an active life and first consult a physician 
when they develop symptoms of hypertensive cardiopathy Occasionally the 
condition is fii st discovered when the patient has a cerebral hemorrhage Rarely 
intermittent claudication is the presenting complaint It is evident that coarcta- 
tion of the aorta presents no distinctive symptomatology 

The physical signs of coarctation are, however, pathognomonic, and are based 
on the evidences of collateral circulation above the aortic constriction with di- 
minished femoral pulsation below it These characteristic signs may be sum- 
marized as follows 

1 A noi mal or bounding pulse is noted in the vessels of the neck and upper 
extremities, and an absence or marked diminution of pulsation, m the arteries of 
the lowei extremities 

2 A palpable pulsation is absent in the abdominal aoita whereas a forceful 
systolic thrust is present in the suprasternal notch and vessels of the neck 

3 There is hypertension in the brachial arteries and a much lower or absent 
blood pressure in the popliteal arteries This is a reversal of the normal state 

4 There is evidence of a well-developed collateral circulation Large, tor- 
tuous anastomosing arteries may be seen and palpated in the interscapular, supra- 
scapular, axillary, and precoidial regions The internal mammary and deep 
epigastric arteries may be dilated and palpable A harsh blowing systolic mur- 
mur is usually heard over these collateral vessels A thrill frequently accom- 
panies the murmui The features of the collateral cnculation are discussed in 
great detail in Abbott’s 2 comprehensive and excellent article, and need not be 
considered here 

5 A murmur is usually heard ovei the aortic area, with its maximum inten- 
sity along the left border of the sternum This murmur is frequently modified 
by associated cardiac anomalies or acquired valvular lesions 

While the diagnosis of coarctation can be made on clinical grounds, the use 
of laboratory methods is confirmatory and frequently helpful The difference 
in the oscillometric curves of the upper and lower extremities is quite striking 
(figures 2, 3 and 4) There are also certain characteristic roentgenologic signs 
(figures 5 and 6) These are as follows (1) bilateral erosion of the inferior 
borders of the ribs , (2) absence of the prominent aortic knob, usually associated 
with hypertension , (3) narrowing of, indentation, or a gap m the descending 
portion of the aortic arch, which is best seen in the left anterior oblique view 
Not infrequently there is also dilatation of the ascending aorta In this con- 
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nection it may be noted that the electrocai diogram shows, as a rule, no striking 
or characteristic changes 

It is evident that coarctation is not difficult to diagnose, and yet it is fre- 
quently overlooked From Blackford’s 5 statistics it would seem that this con- 
dition is probably more common than is geneially supposed The possibility of 
coarctation should, theiefore, be borne m mind when there is evidence of hyper- 
tension or hypertensive cardiopathy m a young adult without renal disease It is 
important to recognize this anomaly ear!) in order to protect these young adults 
from undue physical exertion 

Summary 

We are presenting a case of coaictation of the aorta associated with other 
congenital defects Certain significant features of the associated anomalies are 
discussed The caidmal physical signs of coarctation and the important labora- 
tory findings are summarized The importance of early diagnosis is stiessed 

The authors wish to express their thanks to Dr Gertrude H B Nicolson for valuable 
suggestions and criticisms 
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RECENT DEVELOPMENTS IN USE AND ADMINISTRATION 
OF OXYGEN IN AVIATION AND THERAPEUTICS 


Modern oxygen therapy can be said to have originated m the World 
War, through the demonstration by Haldane 1 of its great value m the treat- 
ment of soldiers who had been gassed with pulmonary irritants His 
method of administration was by means of a mask but unfortunately the 
exigencies of war time prevented the peifection of details and the apparatus 
was neithei comfortable nor economically efficient Following the war, 
Stadie, 2-4 Bmgei 0 and others at the Rockefeller Institute undertook an 
elaborate study of oxygen therapy for those conditions in which the arterial 
blood was less than normally saturated as it passed through the lungs They 
showed that m such conditions oxygen had great therapeutic value when 
administered m oxygen chambers in concentrations vaiymg between 40 and 
60 per cent Since then the value of oxygen therapy in pneumonia, pul- 
monary edema and a number of other conditions has been recognized by 
members of the medical profession as a result of the work of many clinical 
investigators, especially that of Barach 0 at the Presbyterian Hospital, New 
York City and that of Boothby 7 at The Mayo Clinic 

The recent rapid development of commercial and military aviation has 
emphasized the dangers of the anoxemia to which pilots and passengers are 
exposed when flying Barach 8 performed a valuable public service by em- 
phasizing the danger to the flying public of the development of even a slight 
degree of anoxemia in pilots In his paper with the startling title, “ Pilot 
error and oxygen want,” he correctly emphasized the fact that a slight degree 
of anoxemia, even m normal healthy men, can dull the mind and judgment 
sufficiently to increase the chance that a pilot would make an error which 
would lead to a crash When traveling at 200 miles an hour even a slowing 
of the mental processes, with consequent increase in the so-called “ reaction 
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time,” is extremely dangerous, especially if the weather is bad, visibility pooi 
and instrument flying ” necessary In addition, passengers who are suf- 
fering from certain cat dio-respiratory difficulties, possibly without knowl- 
edge that they have such difficulties, can experience serious, sometimes even 
dangerous, symptoms from flying ,at altitudes of 5000 feet or even less, 
unless they aie protected by efficient administration of oxygen However, 
until Boothy,® Lovelace 10 and Bulbulian 11 recently reported the development 
by them of an oxygen inhalation apparatus of a mask type with rebreathing 
bag, especially designed to meet the needs of aviation, which needs include 
comfort, economical use of oxygen and noninterference with vision oi with 
the use of the radio, it was practically impossible to supply oxygen routinely 
to both pilots and passengers That the investigators have been successful 
m meeting these needs is evidenced by the satisfactoiy results of the severe 
tests to which their apparatus was subjected first, in the laboratory, second, 
in the low pressure chamber at the Army Experimental Station at Wright 
Field, with the cooperation of Captain Armstrong and Doctor Heim, third, 
by actual flight tests through the cooperation of several of the commercial 
air-lines and noted aviators 

In addition, Boothby and Lovelace 12 have reported that the oxygen in- 
halation apparatus designed by them, m cooperation with Bulbulian, is ap- 
plicable to the therapeutic admimstiation of oxygen or of oxygen-helium 
mixtures They pointed out that by its use not only can the ordinary in- 
halation of 50 to 60 per cent oxygen, such as is now generally accomplished 
m oxygen tents, be effected at about a fifth of the usual cost to the patient 
but that, in addition, higher concentrations of oxygen can be equally con- 
veniently administered even up to the inhalation, when desired, of 100 
per cent oxygen 

In a study, presented at a recent meeting of the Staff of The Mayo Clinic 
and Mayo Foundation, Boothby and Lovelace reported beneficial effects 
m the treatment of many conditions for which lower concentrations of oxy- 
gen had not proved efficient They confirmed the report of Fine 13 and his 
associates, of Boston, that inhalation of 100 per cent oxygen would, in 
twelve to twenty-four hours, cause decompression of an abdomen that had 
become distended with gas as a result of ileus or intestinal obstruction, 
rendering subsequent operative treatment, if the obstruction was mechanical, 
a much easier surgical procedure , m some instances operation was avoided 
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They also confirmed the observation of Fine and his associates that in about 
90 per cent of cases m which encephalography was necessary the intense 
headache which often follows this diagnostic procedure was either entirely 
avoided or the intensity of the headache was so reduced that the pam was 
negligible 

Some of the other conditions found by Boothby and Lovelace to be 
benefited by the use of high concentrations of oxygen weie surgical shock, 
gas gangrene and tetanus They cited a case of gas gangrene in which the 
subcutaneous emphysema caused by the nitrogen liberated by the bacteria had 
extended over the trunk and up into the tissues of the neck In this case 
inhalation of 100 per cent oxygen produced rapid clinical improvement, m 
twelve hours the emphysema was noticeably decreased , m about thirty hours 
the emphysema was entirely gone and the patient was progressing rapidly 
to lecovery 

On account of the economy and simplicity of the method of administra- 
tion of oxygen devised by the Rochester investigators, it will now be possible 
for the internist and general practitioner to use oxygen earlier than hereto- 
fore, also, it will be possible to give oxygen efficiently in the patient’s home, 
and hospitalization, with its attendant cost, often will be unnecessary Like- 
wise, the use of oxygen-helium mixtures for the lelief of severe asthma 
is rendered practicable In view of the recent serious European complica- 
tions that almost resulted in war, it will not be out of place to suggest that 
this method of administration of oxygen would be of great help to surgeons 
of the aimy and navy in the treatment, on a large and economical scale, of 
traumatic shock, of gas gangrene and tetanus resulting from infection of 
shrapnel wounds, of pneumonia due to epidemic influenza or to inhalation of 
war gases, and many other conditions 

Karsner, 14 Barach 15 and others demonstrated, several years ago, that 
concentrations of oxygen in excess of 75 to 80 per cent caused pulmonary 
irritation and pneumonia m small animals if administered continuously for 
two to three days However, neither Fine and his associates, nor Boothby 
and Lovelace encounteied any evidence of pulmonary irritation from in- 
halation of 100 pei cent oxygen administered for periods varying from one 
to three days, followed by the use of lower concentrations in a fairly exten- 
sive series of cases Nevertheless, patients, who receive oxygen m con- 
centrations m excess of 80 per cent, should be carefully observed and the 
concentration reduced at the first sign of pulmonary irritation, for the 
present the continuous use of high concentrations of oxygen should not 
exceed 24 to 48 hours 

The advantages to be gained by the use of high concentrations of oxygen 
are in a new field of oxygen therapy and are due to the fact that with the 
inhalation of 100 per cent oxygen the amount of oxygen absorbed by the 

14 ICarsner, H T The pathological effects of atmospheres rich in oxygen, Jr Exper 

Med , 1916, xxm, 149-170 . 

15 Barach, A L The effects of atmospheres rich in oxjgen on normal rabbits and on 
rabbits with pulmonary tuberculosis, Am Rev Tuberc, 1926, xm, 293-316 
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hemoglobin will be mci eased about 5 volumes per cent and the amount m 
simple solution will be mci eased about 7 volumes pei cent, making a total 
increase in the amount of oxygen m the aiterial blood of 10 to 15 volumes 
per cent Furtheimore, \vhene\ei the geneial or local circulation is slowed 
so that the percentage satui ation of the venous blood falls to 20 or 30 
volumes per cent the increase m the oxygen tension m the tissue spaces sur- 
rounding the cells as demonstrated by Campbell and Poulton 10 may be in- 
creased by as much as 50 to 75 per cent Such an increase in the oxygen 
tension in the tissues often will stait an upwai d spiral of secondaiy bene- 
ficial effects which will e\entuate in the patient’s lecoveiy 

16 Camfbelt , Argyll and Poulton, E P Ox\gen and carbon dioxide therapv, London, 
Oxford University Press, 1934, 179 pp 
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A Textbook of the Piacticc of Medicine By various authors, Edited by Frederick 
W Price, M D , CM, FRCP FRS (Edin ) xli -j- 2038 pages , 14 5 X 23 
cm Oxford University Press, New York, N Y Fifth Edition, 1937 Price, 
$12 50 

This work is a textbook of medicine, suitable for the student or physician It 
follows the usual plan of most modern texts, but includes a 102-page section on diseases 
of the skin, a subject usually omitted from American books of this type 

The volume is almost encyclopedic in its scope, some of the sections are large 
enough to make up individual textbooks if published separately Thus the division 
on neurology contains 390 pages, and that on the Circulation 232 pages 

The publisher has produced a remarkably compact book, as the quality of paper 
used compensates for the presence of almost double the usual number of pages 

There is no doubt that some chapters could be improved Thus, hypertension, 
storage of lead in bones, and treatment by promoting storage, are not mentioned in 
the discussion of lead poisoning Potassium restriction is not recommended m the 
treatment of Addison’s disease, though the use of cortical adrenal extract, hypo- 
dermically or orally adsorbed in charcoal, and large doses of sodium salts, are ad- 
vised Artificial pneumothorax and phremcectomy are recommended m the treatment 
of bronchiectasis Bacteremia is not mentioned in discussing the prognosis of lobar 
pneumonia, nor are types IV to XXXII pneumococci separated from group IV 
Serum treatment of pneumonia is said to be contraindicated in advanced age 

The English custom of recommending proprietary drugs is followed Ameri- 
can readers of English texts would be helped by description of such remedies ac- 
cording to their chemical structure, or the inclusion of U S P or Council accepted 
equivalents Following such a practice might increase the usefulness of English 
books in this country 

In spite of these objections, this work is recommended as being readable, useful, 
well printed, and fully indexed 

T N C 

Inti oduction to Ophthalmology By Peter C Kronteld, MD, Professor of Oph- 
thalmology, The Peiping Union Medical College 331 pages, 15X24 cm 
Charles C Thomas, Springfield, 111 1938 Price, $3 50 

This volume on “ The Introduction to Ophthalmology ” has the following chapter 
titles “ Anatomical Introduction,” “ The Diseases of the Anterior Adnexa of the 
Eyeball,” “ The Diseases of the Cornea,” “Uveitis,” “ Endophthalmitis,” “The Crys- 
talline Lens,” “ Injuries,” “ The Physiology of the Retinal Circulation, The Vas- 
cular Diseases of the Eye,” “ The Intraocular Pressure and its Pathological Varia- 
tions,” “Neoplasms,” “The Optic Nerve,” “The Visual Pathway,” The Pupil, 

“ The Motor Anomalies of the Eye,” and “ Refraction ” There is also a combined 
Index and Ophthalmological Dictionary 

The material in this book does not deal to any extent with details of diagnosis, 
methods of examination or of treatment but, as the author states in his preface, 
chiefly with pathogenesis of ocular disease Points in the anatomy and embryology 
of the eye are reviewed where this is found necessary to a clear understanding of t e 
facts being presented While the author offers his book chiefly as a supplement to 
short practical courses in ophthalmology, it will be found valuable to all intereste 

in diseases of the eye „ 

H F G 


564 



REVIEWS 


565 


The Tumbled Mind By C S Blui'mi i , M D 520 pages, 14 X 21 5 cm Williams 
and Wilkins Co , Baltimore 1938 Price, $3 50 

The book is composed largely of psychopathology from its purely descriptive 
point of view The author has collected some very interesting case material which 
he has presented from the standpoint of objective obser\ ations This feature is 
excellent, the cases are presented concisely and interestingly The author is par- 
ticularly to be commended for Ins lemarkable facility ot exposition 

Aside from the aspect of descriptne psychiatry the book remains entirely super- 
ficial As etiological factois m the production of mental disorder the author leans 
extremely to the position of ‘ stress leactions” detailing specifically such items as 
broken engagements, divorce, bereavement, illness, pregnancy childbirth, etc 1 he 
author shares the opinion of many institutional psychiatrists that mental breakdown 
occurs under the influence of added stress on some individual who is suffering from 
the vague malady known as “constitution” Early childhood stresses are minimized 
by the author He even goes so far as to say (p 67) 

childhood influences do not alwavs have the significance which pa- 
tients attribute to them The facility of the proceduie may permit the patient to 
overlook lus inborn tendencies to specific tvpes of response” 


The author devotes a chapter to a discussion of mfantahsni and another to 
psychopathic or what he terms “infantoid” behavior The terms are applied to the 
emotional rather than to the physical development The only feature of unwhole- 
some family influence that the author speaks about is that of overprotection He 
refers to defective training from lack of discipline and to the inability of parents to 
allow' children to do things for themselves He fails to mention, how'ever the more 
vicious forms of parental attitudes embodied in neglect and rejection No mention 
is made by the author of the need for emotional security and parental affection 

The author uses the trump card of “ constitutional psy chopathy ” to explain many 
forms of aberrated behavior His attitude towards these problems is that they con- 
sist of biological inadequacies in certain human beings He believes that these are 
developmental defects in such individuals which are entirely unremediable The only 
solution that society has to offer is to remov e such persons from its midst He goes 
on to quote such cases giving specific instances of behavior problems in children 
seven and eight years of age It is the reviewer’s impression that the author con- 
si ers such cases as hopelessly “ psychopathic," and beyond the realm of therapeutic 
assistance That such a position is absurd goes without saying 

he book is obviously written to interest lay as well as professional readers 
appears somewhat too elementary for medical students (though perhaps not for 
some general practitioners), yet should prove interesting reading for them The title 
may interest readers who already have some emotional conflicts This can only lead 
greater confusion because of the vivid descriptions of so many cases which might 
reap 0 1S i mc ^7 ^ ear provoking The author offers very little for the disturbed 
seems t ac ^ vice as that “the patient should endeavor to tranquihze his life” 

0 t h e reviewer to be quite futile in the face of a disturbing neurosis 

1 H W N 

Frf 0 P ,0 f ession By Esther Lucile Brown, Dept Statistics, Russell Sage 
1926 atl ° n 1^0 pages, 13 5 X20 cm Russell Sage Foundation, New York 


mg as a P° l' tlon °f Profession of Nil) sing might have been the title of Nw s- 
“ dealing with h” 0 ”* ° ne a senes °f the Russell Sage Foundation monographs 
States ” 1 1 l” 6 status °f certain established or emerging professions in the United 
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In this monograph, Esther Lucile Brown has assembled data from various sources 
to show the factors responsible for the present status of nursing The assembled 
facts are, on the whole, encouraging in their indication of the rise m degree of 
effectiveness in nursing service Although the maximum degree of effectiveness has 
not been reached, the tendency is toward the rise rather than otherwise 

The interpretation given the facts presents a clear case that some branches of 
nursing are a profession by the six criteria set down in 1915 by Dr Abraham 
Flexner who was under the impression that nursing could not meet these criteria 
Approaching the answer to the question, “Is Nursing a Profession 7 ,” through evo- 
lution, the author concludes that “ Nursing is moving in the same general direction 
as have medicine, law, dentistry, and teaching ” and that “ like these older professions, 
the personnel of each type of nursing service exhibits varying degrees of ability to 
accept responsibility Such a situation, however, does not preclude recognition of 
professional status for the group as a whole ” 

One of the factors responsible for the present degree of effectiveness reached 
by nursing, the monograph considers “ Preparation for Nursing ” and the problems 
incident to it The evolution of the training shows how its field of service has 
widened as well as its quality of service improved From the beginning of hospital 
training m the nineteenth century to the twentieth century Schools of Nursing, 
University Schools, and Postgraduate Courses is a story of rapid evolution 

The other factor responsible for its present status of effectiveness is the four 
national organizations American Nurses’ Association, National League of Nursing 
Education, National Organization for Public Health Nursing, American Association 
of Collegiate Schools of Nursing 

The problems are those of supply and demand, distribution, salaries, and need for 
improvement in the preparation of nursing personnel for public health nursing as 
well as institutional nursing 

That a large part of the public fails to obtain competent nursing at the time and 
place necessary is because of unequal distribution in rural areas and also the infre- 
quent “ training m such specialties as psychiatry, neurology, and communicable 
diseases ” 

Besides these difficulties which nursing presents to the public, there are those to 
its own personnel due largely to the failures of the training “ to emphasize sufficiently 
prevention of disease, public health nursing, or other forms of nursing given on an 
organized group basis to the community ” 

Under “ Recommendation of Two Current Studies ’ Essentials of a Good 
School of Nursing and Curriculum foi Schools of Nursing— the writer presents the 
two studies which are based on opposite philosophies of education but reach the same 
conclusion or, at least, have the same tendencies m curricula for Schools of Nursing 
The former centers interest on the welfare of the public a School of Nursing is 
for the patient’s sake ” The latter centers interest on the welfare of the nurse 
a School of Nursing is for “aiding prospective nurses to adjust themselves to various 
social and professional situations ” The difference in educational philosophy behind 
the two studies is more apparent than real, for both show tendencies toward the 

improvement of the personnel of nursing 

Under “ Needed Means for controlling Standards the monograph presents three 
suggested means “ A national society for accrediting schools of nursing , more 
adequate state legislation , a national council of state board of examiners 

Many believe that nf a National Council of Nursing examiners was created, 
“it would lead to the evolving of more uniform requirements of nursing education, 
and to the harmonizing of the laws and licensure regulations of these several states 

A C 
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Girxs to the College Library 

Acknowledgment is made of the receipt of the following gifts to the College 
Library of publications by members 


, Rep) wts 

Dr Oscar W Bethea, F A C P , New Orleans, La — nine reprints 
Dr Richard E Clung, FACP, Memphis, lenn — one reprint, 

Dr Ralph M Fellows, FACP, Osawatomie, Kan — one leprmt, 

Dr Hyman I Goldstein (Associate), Camden, N J — one reprint, 

Dr Louie Limbaugli, FACP, Jacksom die, Fla — one reprint , 

Dr Albert B McCreary .(Associate), Jacksonville, Fla — seven reprints, 

Dr William C Menmnger, FACP, Topeka, Kan — twenty -two reprints, 

Dr Clarence W Olsen (Associate), Los Angeles, Calif — one reprint, 

Dr Louis L Perkel (Associate), Jersey City, N J — three reprints, 

Dr Leo V Schneider, FACP, Glenn Dale, Md — one reprint , 

Dr James Ralph Scott, FACP, New York N Y — one reprint, 

Dr Louis H Sigler (Associate), Brooklyn, N Y — tw r o reprints, 

Dr Dean F Stanley (Associate), Decatur, 111 — two reprints, 

Dr Charles W Waddell, FACP, Fairmont, W Va — one reprint, 

Dr James L Wade (Associate), Parkersburg, W Va — one reprint, 

Dr Charles E Watts, FACP, Seattle, V ash — one reprint , 

Dr Edw'ard E Woldman (Associate), Cleveland, Ohio — one reprint 

Grateful acknowledgment is also made of the gift to the College Library by the 
Medical Protective Company of Wheaton, 111 , of a complete set of “ Doctor and the 
Law,” beginning with Volume I, No 1, and continuing through Volume V, No 2 


A C P Board of Regents to Meet 

Hie Board of Regents of the American College of Physicians will hold a special 
meeting at the College Headquarters in Philadelphia, December 18, 1938 Various 
committees of the College and the American Board of Internal Medicine will meet 
a so at the College Headquarters on December 17 Important among the committee 
meetings will be those of the Committee on Credentials, for the examination of can- 
i ates for Associateship and Fellowship, and the meeting of the Committee on Future 
o icy or the Development of Internal Medicine The latter committee is responsible 
or t ie extension of old activities of the College and for all new activities 
in ccor( bng to the By-Law's, proposals of candidates must be filed at least 30 days 
a \ance of action Members having candidates to present for action at this 
by ^ Novel *"^ eir P ro P osa ' s Med with the Executive Secretary of the College 


UmwrsiH ? 1 q I Wl ^ ers ’ FACP, Professor of Physiology of the Western Reserve 
for Vain y C10 ° ^ edlcine . Cleveland, .sailed from New York on September 9 
lecture Jnc Tn S °' nS tllence t0 Argentina He was scheduled to deliver a series of 
October M i ° ctober l7 > before VI Congreso National Medicma at Cordoba, 
’ 1 edlca l School, Cordoba, October 24, Medical School, Rosario, October 
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25, Medical School, Buenos Aires, October 26, Sociedad Argentina de Cardiologia, 
Buenos Aires, October 28, Academy National de Medicina, Buenos Aires 


In connection with the centennial celebration of Duke University, formerly 
Trinity College, Durham, N C , the School of Medicine held a Symposium on 
Medical Problems, October 13, 14 and 15, 1938 Dr Wilburt C Davison, F A C P , 
Dean of the School of Medicine, presided The following Fellows contributed to the 
program Dr George W McCoy, New Orleans, La, “Leprosy m the United 
States ”, Dr Charles F Craig, New Orleans, La , “Amebiasis ”, Dr Albert Markley 
Snell, Rochester, Minn, “Tropical and Non-Tropical Sprue (Chronic Idiopathic 
Steatorrhea) Their Probable Interrelationship ” 


The New York Post-Graduate Medical School sponsored a Symposium on 
Chronic Ulcerative Colitis September 23 Dr Philip Manson-Bahr, Director of the 
School of Tropical Medicine and Senior Physician at the Hospital for Tropical 
Diseases m London, was the guest of honor and principal speaker 

Dr A F R Andresen, F A C P , Brooklyn, was the leader of the discussion on 
“ Clinical Approach to the Problem of Ulcerative Colitis ”, Dr Z Bercovitz, 
FA CP, New York, presented a paper on “Diagnostic Significance of Cellular 
Exudate Studies in Ulcerative Colitis,” which paper was discussed by Dr Ward J 
MacNeal, FACP, New York, Dr Moses Paulson, FA CP, Baltimore, gave a 
paper on “ Diagnostic Methods in Ulcerative Colitis,” and Dr J Arnold Bargen, 
FACP, Rochester, Minn , gave a clinic on ulcerative colitis 


Dr J C Geiger, FACP, Director of Public Health of the City and County 
of San Francisco, recently received a citation “ for services of distinction in the field 
of public health ” by His Majesty, the King of Italy and Emperor of Ethiopia, who 
also conferred upon Dr Geiger the Cross of Cavaliere of His Order of the Crown 
of Italy 


Dr Edward Kupka (Associate), Olive View, Calif, for the ensuing year will 
be a Fellow at the Forlanim Institute, Rome, Italy, studying tuberculosis He is on 
leave of absence from the Olive View Sanatorium 


Mr Horace Trumbauer, Philadelphia architect, who designed the building now 
occupied as headquarters by the American College of Physicians, and many other 
important buildings in Philadelphia such as the Jefferson Medical College and Curtis 
Clinic, the Racquet Club, Philadelphia Free Library, etc , died September 18, 1938 


Dr Leo V Schneider, FACP, Glenn Dale, Md , was recently appointed Asso- 
ciate Clinical Professor of Medicine at Georgetown University School of Medicine, 
Washington, D C 1 


Dr Reid R Heffner (Associate), formerly of the Mayo Clinic, is now located m 
New Rochelle, N Y , and engaged in private practice He was recently appointed 
Clinical Director of the Grasslands Hospital at Valhalla, N Y 
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The Homeopathic Medical Society of the State of Pennsylvania held its Seventy- 
Third Annual Session at Skytop, Pa , September 20 to 22, 1938, under the presidency 
of Dr G Harlan Wells, F A C P , and the secretaryship of Dr Donald R Ferguson, 
F A C P , both of Philadelphia 


Dr Hyman I Goldstein (Associate), Camden, N J , has been elected corre- 
sponding member of the Royal Italian Society of Gastro-enterology, Rome, Italy 


Dr C W Waddell, F A C P , Fairmont, W Va , President of Ins State Medical 
Society, was recently appointed to the State Advisory Board of the West Virginia 
Depaitment of Public Assistance 


Dr Hugh B Campbell, F ACP, Norwich, is President and Dr Joseph I 
Lmde, F A C P , New Haven, is President-Elect of the Connecticut State Medical 
Society 


Dr Arthur C Christie, F A C P , formerly president of the Medical Society of 
the District of Columbia, is the second recipient of the Frank E Gibson Award in 
recognition of “ meritorious contributions to medical science ” The prize is pre- 
sented by the Washington Medical and Surgical Society Dr Christie formerly was 
professor of operative surgery and roentgenology at the Army Medical School, pro- 
fessor of radiology, George Washington University Medical School and professor of 
clinical radiology at Georgetown University Medical School In 1937 he was presi- 
dent of the fifth International Congress of Radiology, held in Chicago He has also 
been president of the American Roentgen Ray Society and the American College of 
Radiology 


Col Charles F Craig, F A C P , Medical Corps, U S Army, retired, has been 
made professor emeritus of tropical medicine at Tulane University School of Medi- 
cine, as of September 1 He is Editor of the Amencan Journal of Ti opical Medicine 
and Associate Editor of the American Journal of Pai asitology 


Dr Solomon Katzenelbogen, F A C P , wdio has been associate professor of 
psychiatry at Johns Hopkins University School of Medicine, Baltimore, for several 
years, has accepted the appointment as director of laboratories and research at St 
Elizabeths Hospital, Washington, DC Dr Katzenelbogen graduated m medicine 
from the University of Geneva in 1918 He served as head of the laboratory of 
internal medicine, Medical Faculty, University of Geneva, and chief resident physician 
to the Hospital Canton, Geneva, he had been a member of the faculty of Johns 
Hopkins University since 1928 and has been m charge of the department of internal 
medicine at the Phipps Psychiatric Clinic m Baltimore 


Dr James D Bruce, F A C P , Vice President in Charge of University Rela- 
ions and Director of the Department of Postgraduate Medicine, University of 
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Michigan, Ann Arbor, delivered the postgraduate convocational address before the 
seventy-third annual meeting of the Michigan State Medical Society, Detroit, Sep- 
tember 19 to 22, on “ The Challenge of Medical Service ” 

Dr Bruce delivered the banquet address before the Upper Peninsula Medical 
Society at Sault Ste Marie, held during August, his subject being, “A Doctor’s 
Inventory ” 


Dr Charles A Doan, F A C P , Columbus, has been elected secretary of the 
Ohio Public Health Association 


Dr Hans Lisser, F A C P , San Francisco, and Dr Edwin G Bannick, F A C P , 
Seattle, were among the guest speakers who addressed the forty-sixth annual meeting 
of the British Columbia Medical Association at Victoria, B C, September 15 to 17, 
their subjects being “Masculinizing Syndromes, Clinical Observations on the Present 
Status of Gonadotropic and Sex Hormone Therapy, Indications for and Proper Use 
of Thyroid Substance” and “Acute Pancreatitis, Medical Treatment of Severe 
Burns,” respectively 


Dr Edgar Mayer, F A C P , of Cornell University Medical College, New York, 
is a member of the committee appointed to supervise an intensive campaign against 
tuberculosis, as provided for in an appropriation of one million dollars by the Cuban 
government Clinics have been established in Havana and Oriente, staffed by tu- 
berculosis experts, and these clinics will eventually be extended through all sections 
of Cuba Tuberculin tests will be given to adults as well as children, the survey 
being aimed especially at testing school children, tobacco workers and food handlers 
Provision will be made for the hospitalization and treatment of those found to have 
tuberculosis j 


Dr Edgar V Allen, F A C P , Rochester, Minn , and Dr James G Carr, 
F A C P , Chicago, III , addressed the second annual symposium on occupational dis- 
ease under the auspices of the department of industrial medicine of Northwestern 
University Medical School at Chicago, September 26 to 27 


Dr Louis A Van Kleeck (Associate), Manhasset, N Y , is vice president of the 
New York State Association of School Physicians 


Dr Harry A Braudes, F A C P , Bismarck, is president-elect of the North 
Dakota State Medical Association 


Dr George R Wilkinson (Associate), Greenville, S C, has been reappointed 
to the State Board of Medical Examiners for four years 


Capt Harry G Armstrong (Associate), Medical Corps, U S Army, addressed 
the tenth annual meeting of the Aero Medical Association of the United States at 
Dayton, Ohio, September 2 to 4, on “ Effect of Acceleration on the Living Or- 
ganisms ” 
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Dr Paul J Connot F A C P Denvet , has been appointed chairman of a com- 
mittee to work out the details of a central sen ice bureau to meet the demand for 
prepayment care, as appioved bv the Medical Society of the Citv and County of 
Demer This Societv also approved the pians of the recently incorporated Colorado 
Hospital Sen ice Association 


Dr George C Stucki , F A. C P formerly superintendent and medical director 
of the Ingham Tuberculosis Sanatorium, Lansing Mich has been appointed director 
of the Eaton County (Mich ) Health Department 


Dr George A Han op F A. C P , formerly associate professoi oi medicine at 
Johns Hopkins Uimcrsit\ School of Medicine has accepted an appointment as 
director of research of the Squibb Institute for Medical Research, “ creating in the 
medical and biological fields an mdustn -supported research enterprise” A new 
laboratory building lias been completed at a cost of $750,000 Dr Harrop will be 
in direct charge of the Institute and in addition wall head the division of experimental 
medicine There will be three mam dmsions pharmacology, bacteriology and Mrus 
diseases and organic chemistry There will also be a biochemical laboratory and a 
medicinal chemistry laboratory The Institute was officially opened October 11, with 
a special piogram Dr George R Minot F A. C P , Boston, and Dr Russell M 
Wilder F A C P , Rochester, Minn , as guest speakers, spoke on “ Clinical Investi- 
gation ” and “ Industrial Laboratories and Clinical Research,” respectively 


Among promotions recently announced on the Faculty ot Western Reserve 
University School of Medicine, Cleveland, are the following 
Dr Harold Fed, F A C P , Associate Clinical Professor of Medicine , 

Dr Edward H Cushing, F A C P , Assistant Clinical Professor of Medicine , 

Dr Harley A Williams, F A C P , Assistant Clinical Professor of Medicine 


Dr John B McAlister, F A C P Harrisburg, Pa , w’as recently honored by a 
dinner by the Ex-Residents Association of the Harrisburg Hospital, celebrating the 
fiftieth anniversary of his internship Dr David Riesman, FACP, Philadelphia, 
w'as one of the speakers Dr McAlister graduated from the University of Pennsvl- 
lama School of Medicine m 1887 He is an honorary life member of staff of the 
Harrisburg Hospital and a Trustee of Gettysburg College 


Dr Bruce H Douglas (Associate), Detroit, has been m the Hawaiian Islands 
during the past summer, making a survey of the tuberculosis situation there 


Dr Eugene R Whitmore, FACP, Washington, D C , is secretary of the 
merican Association for the Study of Neoplastic Diseases 


Dr ts: r D h Vr Sld r C ^ f ? r Pa e 1 H Ringer ’ FACP ’ Asheville, N C and 
Southern t F A C P ’ State Sanatorium, Ark , the annual meeting of the 

held .» Lo„,“v"“k; S , fS«nb“M9”o S' S0Ut '' er " Sa ™ ,on “ m Assoc, a., „„ was 



572 COLLEGE NEWS NOTES 

Dr Henry Chesley Bush, FA CP, Livermore, Calif, is president of the Na- 
tional Tuberculosis Association 


Dr Thomas R Brown, F A C P , associate professor of medicine at Johns 
Hopkins University School of Medicine, Baltimore, and Dr Beverley R Tucker, 
FA CP, emeritps professor of neuropsychiatry, Medical College of Virginia, Rich- 
mond, are members of a medical advisory board of a new 100 bed hospital for crippled 
children, started October 1, near Wilmington, under the auspices of the Nemours 
Foundation for Crippled Children Children up to the age of sixteen years will be 
admitted to the hospital, but may be kept for educational purposes beyond that age, 
if necessary The Foundation was provided in the will of the late Alfred I du Pont 


Dr Charles A Elliott, FACP, Chicago, addiessed the eighty-ninth annual 
session of the 'Indiana State Medical Association at Indianapolis, October 4-6, on 
“ Management of Pneumonia ” 


Dr Rock Sleyster, FACP, Wauwatosa, Wis , president-elect of the American 
Medical Association, was a speaker at the annual banquet of the Association, pre- 
sided over by Dr Herman M Baker, FACP, Evansville 


Dr Joseph McFarland, FACP, Philadelphia, delivered the Caldwell Lectuie 
September 20 before the thirty-ninth annual meeting of the American Roentgen-Ray 
Society at Atlantic City, his subject being, “ Keeping in Step with Science ” 


Dr Clarence R Bennett, FACP, Eufaula, Ala , is vice president of the 
Chattahoochee Valley Medical Association 


The Joseph N McCormack Memorial Meeting of the Kentucky State Medical 
Association was held in Louisville October 3 to 6, Dr William E Gardner, FACP, 
Louisville, presiding as president 


Dr Charles E Sears, FACP, Portland, has been elected president of the 
Oregon State Medical Society 


The American Association for the Advancement of Science will hold a sym- 
posium on mental health in Richmond, Va , December 28 to 30, under the chairman- 
ship of Dr Walter L Treadway, FACP, Assistant Surgeon General of the U S 
Public Health Service There will be six sectional sessions and a general discussion 
session 


Dr John H Musser, FACP, New Orleans, and Dr Hugh Leslie Moore, 
FACP, Dallas, addressed the fortieth annual convention of the American Hospital 



COLLEGE NEWS NOTES 


573 


Association at Dallas, September 26 to 30, on "Significant Nutntional Develop- 
ments to be Considered in Institutional Food Seivice” and “ Control of Infection in 
a Children’s Hospital,” respectively 


Dr Theodore G Klumpp (Associate) has been appointed chief of the drug 
division of the Food and Drug Administration, U S Department of Agriculture 


The Inter-State Postgraduate Medical Assembly will be held m Philadelphia, 
October 31 to November 4 Twenty-four members of the American College of 
Physicians appear as contributors to the program 


The Medical Society of the State of Pennsylvania held its eighty-eighth annual 
session at Scranton, Pa , October 3 to 6, 1938 Sixty-eight assignments on the 
program were filled by Fellows and Associates of the American College of Physicians 


Dr Alex F Robertson, Jr , F A C P , Staunton, Va , has been elected secretary 
of the Augusta County (Va ) Medical Association 


At the opening session of the Medical College of Virginia, September 19, an- 
nouncement was made of the following Faculty promotions 

Dr R Finley Gayle, F A C P , professor of neuropsychiatry 

Dr Wyndham B Blanton, FACP, has been made associate professor of 
medicine 

Dr Beverley R Tucker, FACP, was made emeritus professor of neuro- 
psychiatry 


Dr P S Smith, FACP, Abingdon, Va , is president of the Southwestern 
Virginia Medical Society 

Dr Rudolph H Kampmeier, FACP, has been promoted to associate professor 
of medicine at Vanderbilt University School of Medicine, Nashville, Tenn 

F A rp } Gober ’ FACP, Temple, Texas, and Dr Edward H Schwab, 
University of Texas preSldent and ^retary-treasnrer, respectively, of the 


P A\iJ 1 £"?Z’ FA , C i P A E ^” S - Dr L c FACP, Elk, ns, and Dr 

respectively, ™ Pr ' StdC "‘ “* T> 
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OBITUARIES 


DR FLETCHER JOHNSTON WRIGHT 


Dr Fletcher Johnston Wnght was born in Fluvanna County, Virginia, 
m 1873, and died, aftei a brief illness, at his home m Petersburg, Vngima, 
May 8, 1938 He was graduated from the University College of Medicine, 
now the Medical College of Virginia, m Richmond, Virginia, in 1898, and 
spent the greater part of his professional life m the city of Petersburg, 
Virginia 

Dr Wright was a man of high character, generous impulses and at- 
tractive personality and was greatly beloved by his fellow physicians As 
a practitioner of medicine he was highly regarded by his colleagues and 
looked upon as one of the most competent men m his section He was 
always active in the medical affairs of his community and of the State and 
held many important offices, the duties of which he discharged with fidelity 
and effectiveness At the time of his death he was a member of the State 
Board of Medical Examiners, of the Executive Board of the Virginia 
Tuberculosis Association and Chairman of the Advisoiy Board to the 
Woman’s Auxiliary of the Medical Society of Virginia Dr Wright had 
also seived as President of the Alumni of the University College of Medi- 
cine, President of the Petersburg Medical Faculty and Vice-President of 
the Medical Society of V lrgmia He was a member of the American 
Medical Association, Southern Medical Association, Tri-State Medical As- 
sociation, Southside Medical Association and Fourth District Medical So- 
ciety He was a member of the staff of the Peteisburg Hospital and had 
been an Associate of the American College of Physicians since his election 
m 1925 


J Morrison Hutcheson, M D , F A C P , 

Governor for Virginia 


DR CHARLES WILLIAM STEVENSON 

Dr Charles William Stevenson, age 49, of Wichita Falls, Texas, died 
July 31, 1938, in a Wichita Falls Hospital, of streptococcic broncho- 
pneumonia 

Dr Stevenson was born January 8, 1889, in Sutherland Springs, Texas, 
the son of Orrin E Stevenson and Isabel King Stevenson His academic 
education was received in the University of Texas, Austin, from which he 
was graduated with a B A degree m 1908 He then attended the Medical 
Department of the University of Texas for three years at Galveston, fol- 
lowing which he taught school one year at Victoria Resuming Ins medical 
education, he was graduated from the University of Texas School of Medi- 
cine in 1912 After his graduation he served an internship in the Santa 
Rosk Infirmary, San Antonio Following his internship, he served as as- 
sistant physician at the Terrell State Hospital, Moody s Sanitarium at San 
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Antonio, Dr Greenwood’s Samtaimm, Houston, and the Connecticut State 
Hospital at Middletown, Conn He had lived and practiced at Wichita 
Falls the past eighteen yeais 

Dr Stevenson had been a membei of the State Medical Association and 
the American Medical Association thiough the count} medical societies of 
his various places of lesidence, m 1915, 1917, 1920 to 1938 Aftei his 
location m Wichita Falls, he founded The Medical and Surgical Clinic and 
was the head of the internal medicine and diagnostic depaitment of that 
organization until his death He had been a Fellow of the American Col- 
lege of Physicians since 1930 During the World War, he served as a 
lieutenant in the Medical Coips of the U S Army Di Stevenson was a 
member of the staffs of the Bethama and Wichita Falls General Hospitals, 
being a past president of the staff of the latter institution Foi the past 
twelve years, he was medical director of Dr White’s Sanitanum at Wichita 
Falls Dr Stevenson was an accomplished internist and an earnest student 
of medicine He had taken post-graduate work at Washington University, 
the University of Pennsylvania, the Unnersity of Michigan and at many 
other clinical centers He was a member of the Texas Club of Internal 
Medicine He served the State Association as secretary of the Section on 
Medicine and Diseases of Children in 1925, and as chairman of the same 
section m 1937 He -was vice-pi esident of the State Medical Association in 
the year 1930-1931, and served the Wichita County Medical Society as 
president m 1932 Apart from his professional life, Dr Stevenson was 
actne in civic affairs He served as a director of the Wichita Chambei 
of Commerce m 1934 and was a member of the Wichita Club Dr 
Stevenson was an outstanding physician and his untimely death cut short 
a life of usefulness m Ins profession 

M D Levy, M D , F A C P , 

Governor for Texas 


DR PHILIP I MARVEL, SR 

Dr Philip I Man el, Sr (Fellow), formerly one of the pioneer prac- 
titioners of Atlantic City, N J , but living at the time of his death with his 
daughter at Bethlehem, Pa , died of a heart attack while hiking m the 
mountains near Bushkill, Pa , Septembei 6, at the age of 81 Dr Marvel 
iad gone out m the mountains for a walk and when he failed to return, a 
searching party found him with his overcoat over his left arm and his 
wa ung cane m his right hand indicating that he had died suddenly 

l Marvel, the son of Emery and Miranda Hubbard Marvel, was born 

davs if" 11 m i5f nt County ’ Delaware > September 15, 1856 In eleven more 
^ would have been 82 years of age 

ferencl a l ten( ? ed the P ubhc schools of Delaware and the Wilmington Con- 

!veT spots 'oTU D °Ta b f d f — g P™* *■**■«« to HI Z 
ie graded schools of that time Following his private 
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tutelage and much night study, he passed a state teachers examination and 
taught in the Wilmington Conference Academy for nearly four years 
While teaching he decided to study medicine and mati iculated in the medical 
department of the Umveisity of Pennsylvania in 1881 from which he 
graduated as M D in 1884 Following his graduation in medicine, he 
became associated with Dr William Boardman Reed, one of the medical 
founders of Atlantic 'City, where he remained for four years 

In 1888 he practiced medicine in Washington, D C , but returned to 
Atlantit City again in 1890, where he remained m active practice until his 
fiftieth year m medicine and retired in 1934 

Dr Marvel was a great believer in post-graduate education and did 
much to advance himself along medical lines Fie took postgraduate courses 
in New York, Berlin, London and Vienna, and came under the direct in- 
fluence of men like Pasteur, Koch, Charcot and Lister 

At the time of the Johnstown, Pa , flood, Dr Marvel was one of the 
first to render medical assistance and it was due partly to this terrifying ex- 
perience that the Atlantic City Hospital was founded m which he served as 
a member of its staff for many years 

He served as President of the New Jersey Medical Society and the 
Atlantic County Medical Society and was a Trustee of the American Medi- 
cal Association for 18 years, as well as Vice president of the A M A 
Dr Marvel became a Fellow of the American College of Physicians m 1921 
Dr Marvel married Miss Rachel Irvin, daughter of Thompson and 
Martha Alexander Irvin of Atlantic City, November 25, 1890 Three chil- 
dren were born to them — Dr Philip I Marvel, Jr , Mrs Joseph Boushall 
and Mrs C Cooper Dr Marvel was one of the oldest physicians of New 
Jersey at the time of his death 

He witnessed the great expansion of modern medicine from its inception 
at the hands of Pasteur, Koch and Listei to its full development as the 
profession knows it today 

Beginning as he did at the bottom of the profession, and ending after 
50 years of practice upon a plane much to be envied by those with far greater 
opportunities, his example will be difficult to surpass and his niche m life 
hard to fill 

Clarence L Andrews, M D , F A C P , 

Governor for New Jersey 
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cal epoch would probably go down in history as the “ Era of Focal In- 
fection ” 

Foci of infection have been assumed to play a role m many diseases such 
as ai thntis, iritis, rheumatic fever, nephritis, heart disease and bronchiectasis 
However, we wish to limit our discussion to the relation of focal infection 
to rheumatoid arthritis, the disease with which it has been so intimately 
associated since the birth of the theory For example, Billings in the article 
above referred to, reviewed 10 cases of arthritis m each of which he defined 
one or more foci of infection All were greatly benefited or absolutely cured 
by removal of these foci However, after careful reading of the histones 
of Billings’ 10 cases, it is questionable just how many of them we would 
classify today as typical rheumatoid arthritis 

Not only Billings but most of the earlier writers reporting studies on the 
relation of focal infection to arthritis have failed to differentiate clearly 
“infectious” or “rheumatoid” arthritis from osteo-arthritis or various 
other forms of joint disease In this paper we have included under the 
term “ rheumatoid ” only those patients who presented the picture of a 
chronic progressive inflammatory disease of several joints characterized in 
the early stages by periarticular swelling and fusiform fingers, and in the 
later stages by ankylosis and deformity 

In 1927 Cecil and Archer 2 made a report on 200 cases of “ Chronic 
Infectious Arthritis ” with special reference to the incidence of focal infec- 
tion These patients had all been studied in the Cornell Clime at some time 
during the preceding five or six years Today, 10 years later, we would 
probably omit many of them as not fulfilling the criteria of rheumatoid 
arthritis, for example, only 29 per cent of the cases in this study showed 
fusiform fingers, a clinical manifestation which we now consider almost 
pathognomonic of the disease Infected tonsils were observed m 61 per 
cent, while infected teeth either alone or associated with other foci were noted 
in 33 per cent 1 Miscellaneous foci including infected sinuses were noted in 
15 per cent of the cases The tonsils were removed in 28 per cent of these 
cases as a therapeutic measure, but only one-half were cured or improved 
by the operation Of the 21 cases that had teeth extracted, seven were 
cured and six improved In this study on clinic patients, focal infections 
appear to have been very common and the removal of foci, especially when 
carried out early in the disease, seemed to produce beneficial results m a 
good proportion of cases At that time these figures seemed striking and 
to have some significance, but in view of what we now know of the nature 
of arthritis, it is possible that a good many cases would have shown im- 
provement even if the foci had not been removed 

Today we are faced with a different situation Foci of infection are 
being rapidly disposed of by an army of energetic surgeons Well might 
we exclaim, “Where are the foci of yesterday'” Comparatively rare m 
private practice is the sight of a tonsil either normal or diseased How 
beautifully the teeth and gums are cared for ' How unusual is the discovery 
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of a neglected case of sinusitis ' And yet we still have rheumatoid arthritis 
with us Certainly, m spite of all we have learned about focal infection, 
rheumatoid arthritis is still a very prevalent disease It is for this reason 
that we wish to present a study of another 200 cases of rheumatoid arthritis 
from the records of the private practice of Dr Cecil with special reference 
to the incidence of focal infection All of the cases in this series have been 
observed within the last six or seven years, and m our opinion, form an 
interesting contrast to the 200 cases of infectious arthi ltis from the Cornell 
Clinic reported by Cecil and Archer a decade ago 

It is axiomatic, of course, that all infections haA e an original focus or 
portal of entry through which the microorganisms gam access to the body 
The site of the portal of entry may be due to a very fleeting infection such 
as an acute coiyza or influenza or it may be a chronic focus, such as a chronic 
sinus or apical abscess 

A classic example of focal infection is found m gonococcal arthritis 
The posterior urethra becomes infected, with a subacute or chronic infection 
in the piostate or seminal vesicles From time to time a few gonococci 
escape from the focus m the gemto-urmary tract and when conditions of 
susceptibility are right, the metastatic infection appears m the joints 

The pioblem of establishing the relation of focal infection to rheumatoid 
arthritis is more difficult because of the unceitamty which exists concerning 
the etiology Indeed, in our opinion there is still considerable confusion m 
the clinical identification of this disease, and many cases of arthritis aie still 
being classified as “ rheumatoid ” which do not belong m this category 
Because of this confusion m classification it is difficult to compare the cases 

of so-called infectious arthritis noted at the Cornell Clinic with those to be 
discussed 


Clinical Study 


The present study is based upon an analysis of 200 consecutive cases of 
typical rheumatoid arthritis No case has been included that did not ful- 
fill the classic pattern of the disease For example, every case m the series 
showed, or had shown at some time previously, several characteristic fusi- 
orm fingers which, m our opinion, are a typical manifestation of this syn- 


Table I 

Cases Studied for Focal Infection 


Foci 


No of Cases 


1 Definite foci 

o Tonsils 
b Sinuses 
c Teeth 

- Doubtful foci 
o Tonsils 
b Sinuses 
c Teeth 

3Ko demonstrable foci 


Per cent 


27 

11 

2 

2 

11 

11 

140 


20 


10 


70 
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drome The sedimentation rate was accelerated in 93 per cent of these 
patients The agglutination reaction with a strain of hemolytic strepto- 
coccus was strongly positive in 65 per cent 

In analysing these carefully studied cases we found definite evidence 
of infection in 20 per cent and a questionable focus in 10 per cent of the 
cases We were surprised to find that 70 per cent of the patients revealed 
no demonstrable focus of infection This high figure is m part explainable 
by the fact that the oral hygiene of these patients had been so carefully 
supervised before they came under our observation Contrast this with 
the high incidence of focal infection found m the clinic patients 10 years ago' 



TONSILS TEETH SINUSES 

Fig 1 The results of treatment ot tonsils, teeth and sinuses in a group of 200 patients with 

rheumatoid arthritis 


Only 19 cases gave a history of an acute infection of the upper respira- 
tory tract such as coryza, pharyngitis or influenza preceding the onset of the 
arthritis A smaller number of cases came on after psychic trauma, child- 
birth, puerperal fever, physical injury or operation 

The focal infections which we have encountered in this series fall into 
two groups The first includes those patients that gave a history of treat- 
ment of a focus of infection before they came under our observation The 
second group includes the patients who, at the time when they were seen by 
us, had what was considered to be a focus of infection It is obvious that 
we cannot state with certainty how many foci in the first group were si g- 
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mficant However, it seemed of value to determine, if possible, the effect of 
removal of these foci upon the course of the disease 

The organ upon which the greatest attention had been “ focused ” was 
the readily accessible tonsil The tonsils had been removed in 92, or 46 
per cent, of the cases on account of arthritis although only about 15 pei 
cent gave any history of tonsillitis or sore throat The operation had no 
effect upon the course of the disease m 86 cases, and caused a severe exacer- 
bation in two instances There was temporary improvement m four cases 
(Figure 1 ) In no instance was the course of the disease arrested or the 
patient cured In one instance the operation upon infected tonsillar stumps 
appears to have been the precipitating cause of the onset of the arthritis 

The problem of infection of the teeth and gums is a difficult one Fifty- 
two patients had had some, and in many instances all, of their teeth extracted 
on account of arthritis There was no benefit in 4 7 cases, and three patients 
reported a flare-up of the pain in their joints following tooth extraction 
The sinuses received less attention Thirty cases gave a history of sinus 
disease, and 12 had been treated for sinusitis on account of arthritis before 
coming under our observation The treatment was of no benefit in 10 
cases and in two there was an exacerbation of the disease 


Table II 
Results of Therapy 



Tonsils 

Sinuses 

Teeth 

No of cases with infection 

27 

11 

3 

No treated for arthritis 

20 

5 

3 

No benefit 

11 

5 

3 

Benefit 

7* 

0 

0 

Exacerbation 

* T — 

2 

0 

0 


* Temporary 


When first seen by us 27 patients had what was considered to be an in- 
fection of the tonsils or remaining tonsillar stumps This diagnosis was 
confiimed in most instances by a rhmologist Twenty of these cases were 
treated, 13 remained unimproved or became worse, and there was tem- 
porary improvement m only 7 cases This improvement lasted fiom one 
week to several months 

At the time of examination only 11 of the 200 cases gave evidence of 

an active sinus infection Five of these cases were treated, all without 
benefit 

The gioup of patients seen by us had exceptionally fine teeth, and most 
o them had had periodic dental examinations so that few infected teeth 
were found In only three cases was additional dentistry performed 
here was no benefit reported in any of these cases 

ther foci occurred in such small numbers that we have been unable to 
raw any conclusions as to their significance 
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Experimental Study 

The experiments of Krause, Wilks 1 2 3 ’ 4 and Freund 5 6 with tubercle bacilli, 
and more recently those of Angevine 0 ’ 7 with hemolytic streptococci have 
shown that if bacteria are injected into a previously sensitized animal, they 
are fixed at the site of injection and show little tendency to disseminate from 
the original site If this fact is applicable to foci of infection, one would 
expect little, if any, dissemination of bacteria from a well established focus 

It is apparent that no experimental work can parallel our clinical study 
since the etiology of rheumatoid arthritis is unknown, and the infecting 
agent m many of the foci is also unknown However, since most writers 
believe that the tonsils, teeth and sinuses are usually infected with strep 
tococci of various kinds, and less frequently with other organisms, the results 
of some experiments on rabbits to bring out the relation of focal infection 
to systemic disease may be of interest 

It is a well known fact that arthritis can be readily produced m rabbits 
by the intravenous injection of almost any strain of streptococcus We 
have used a strain of hemolytic streptococcus which, when injected intra- 
venously in small doses (2 cc ) produced an arthritis in about 85 per cent 
of the injected animals Arthritis appeared in one or more joints between 
the fourth and thirteenth day and often persisted for many months 

Using the same organism we have attempted to create foci at various 
selected sites The dose of streptococcus was usually larger than that used 
for intravenous injection In some animals single foci, and in others 
multiple foci weie established The following methods were used 

1 Suspensions of bacteria weie injected into the following structures 

the gum, sinus, prostate, testes, eye, pleural and peritoneal cavities, joint 
and skin ( 

2 Segments of the uteius and Fallopian tubes were isolated by ligature ^ 
and injected with streptococci 

3 The renal pelvis was injected after ligation of the ureter 

4 The gall-bladder was injected after ligation of the cystic duct 

5 The animals in one group were fed large doses of streptococci over a 
considerable period of time 

6 Pledgets of cotton were soaked with streptococci and packed firmly 
into the nares where they remained for several weeks 

Blood cultures were taken m most animals at intervals of 1, 6, 24 and 
48 hours after the infecting dose was given Bacteria were usually not 
recovered from the blood aftei 48 hours The results of these cultures 
gave us an indication as to how manj microorganisms entered the circula- 
tion By following the sedimentation rate and agglutination titer of the 
blood we were also able to obtain some evidence as to how long the focus 
of infection persisted The greatest difficult)' was to keep living organisms 
m a focus for any considerable length of time The animals were watched 
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daily for the development of arthritis They were occasionally killed when 
arthritis appeared but were kept in most instances for a period of two 
months At the time of autopsy the focus was cultured to determine 
whether the injected organisms weie still present, in most instances it was 
sterile We were successful m establishing a focus m the eye so that we 
were able to recover organisms for as long as 30 days aftei a single intra- 
ocular injection However, arthritis developed in only one instance in this 
group, and it appeared within six days 

Arthritis developed m only 11 of 100 rabbits It was observed most 
frequently m those animals which had received injections into the gums, 
sinuses and male genitalia The arthritis observed clinically was confirmed 
at autopsy by both gross and microscopic examination 

From these studies the following conclusions may be drawn 

1 Arthritis was produced in only 11 of 100 rabbits when injected by 
other than the intravenous route To accomplish this it was necessary to 
use large doses of a suitable strain of sti eptococcus as well as a most sus- 
ceptible animal 

2 Arthritis developed only in those animals from which streptococci 
were recovered from the blood sti earn shortly after injection 

3 In rabbits the gums were a particularly favorable site for the ab- 
sorption of bacteria 

4 Repeated injections of bacteria caused no more arthritis than a single 
injection 

5 It was difficult to establish a chronic persistent focus of infection in 
rabbits 

Discussion 

In our introductory remarks we stressed the populanty of the focal 
infection theory and how this popularity had led to its very wide application 
m the modern practice of medicine and surgery Indeed, focal infection 
has become such a fetish that the specialist feels almost duty bound to dis- 
cover a focus m his chosen field when the internist, in search of a diagnosis 
or an explanation for certain symptoms, turns to his specialized colleague 
for help This is particularly true when we attack the problem of arthritis 
How often m a particular case, the internist learns from the rhinologist 
that the antra or ethmoid cells show a slight increase of secretion and prob- 
ably are the seat of a low-grade infection If the internist goes further m 
his search, the urologist may report the prostate somewhat boggy with a few 
leukocytes and cocci m the expressed prostatic fluid He suggests the pos- 
sibility of a low-grade infection and perhaps recommends prostatic massage 
When we turn to the oral surgeon, there may be still more uncertainty 

Several of the teeth have been devitalized, the gums are retracted, and 
there are changes m the periodontal membrane ” The dentist suggests that 
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such teeth are a possible source of infection and probably should be ex- 
tracted 

The reaction of the internist to these reports from specialists will vary 
according to his own platform concerning focal infection If he is radical, 
he will have everything of an even suspicious nature removed If he is 
conservative, he may ignore these repoits completely and treat the patient 
instead of the focus 

The point we wish to stress, however, is that in the final analysis, these 
decisions should be made by the internist rather than by the specialist, and 
physicians should exercise a more conservative attitude regarding the treat- 
ment of tonsils, teeth and sinuses in rheumatoid arthritis than they have m 
the past 

The time has arrived for a complete revaluation of the focal infection 
theory Undoubtedly there are cases of infectious arthritis which result 
from focal infection However, as far as typical rheumatoid arthritis is 
concerned, it would appear from this study that chronic focal infection plays 
a comparatively unimportant role 
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CONCERNING THE DIFFERENTIATION BETWEEN 
BRONCHIAL ASTHMA VS CARDIAC DISEASE, AND 
POSSIBLE ILL EFFECTS FROM THE ADMINISTRA- 
TION OF EXCESSIVE AMOUNTS OF EPINEPHRINE 
IN THE FORMER CONDITION ’ 

By Fred M Shi eh, MD, F A C P , and W D Paul, M D , 

Iozva City , Iozva 


Cases of bronchial asthma are not infrequently encountered m which it 
is extremely difficult or perhaps even impossible to rule out a cai diac factor 
Chronic bronchial asthma is invaiiably associated with varying degrees of 
emphysema The latter results in permanent reduction of the vital ca- 
pacity which, in some, may reach a low level With a significant reduction 
of the vital capacity, shortness of breath appeals on exertion, the venous 
pressure may be increased and occasionally dependent edema is observed 
Moreover, the asthmatic attacks commonly occur moie frequently and are 
often precipitated by exercise Finally, it is generally agreed that the 
pulmonary manifestations of bronchial asthma may be indistinguishable 
from those of acute left ventriculai failure (cardiac asthma) The follow- 
ing cases are illustrative of the types which present difficult problems in 
diagnosis 


Case Reports 


Case 1 A man 55 years of age complained of shortness of breath on exertion 
and paroxysms of intense dyspnea This patient had his first attack of asthma when 
42 years old During the preceding two years he had experienced shortness of 
breath on exertion This had gradually progressed, and on a few occasions he had 
noted edema of the ankles Sleep had become more and more difficult because of 
the frequent occurrence of paroxysmal dyspnea It was obvious that this patient had 
advanced emphysema but it was impossible to exclude a cardiac factor because of 
some enlargement of the heart and changes in the electrocardiogram suggestive of 
coronary artery disease The vital capacity while the patient was free from dyspnea, 
was 2 liters (57 per cent of the estimated normal) and 2 3 liters after the adminis- 
tration of epinephrine Death occurred 18 months later after several weeks of 
cardiac failure involving particularly the right side of the heart 

At necropsy there was extensive dependent edema and passive congestion of the 
abdominal viscera The lungs presented an advanced stage of emphysema The 
heart weighed 510 gm There was conspicuous hypertrophy and dilatation of the 
right ventricle and auricle with some involvement of the left side of the heart The 
coronary arteries were relatively free from arteriosclerotic changes Histological 
examination of sections of the myocardium showed small areas of fibrosis but only 
minimal changes in the coronary vessels 

Although this patient presented cardiac failure at the time of his death, the 
clinical manifestations, when first seen, no doubt were due to chronic pulmonary 
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Case 2 A man 58 years of age was admitted to the hospital because of cough 
and attacks of dyspnea He had been subject to bronchitis for years and occasionally 
observed wheezing in the chest There had been shortness of breath on exertion 
for several months He had recently contracted an upper respiratory infection, and 
on two or three occasions had been awakened from sleep by intense dyspnea Sibilant 
rales were heaid throughout the chest The vital capacity was 2 4 liters (60 per 
cent of the estimated normal) There was no demonstrable increase in the size of 
the heait The cardiac tones weie of good quality and the blood pressure was 120 
mm Hg systolic and 85 diastolic The cardiac enlargement was verified by a teleo- 
roentgenogram The electrocardiogi am did not reveal any significant alterations 
The diagnosis was asthmatic bronchitis and emphysema 

Shortly following discharge from the hospital this patient began to notice more 
shortness of breath with routine physical activities and occasionally was conscious 
of heaviness or a squeezing sensation in the precordial region A few weeks later 
he had a very seveie attack of pain in the chest extending to the arms, accompanied 
by dyspnea so intense that morphine was requned He stated that the difficult 
breathing was quite similar to that experienced in the past This patient has since 
had numerous attacks of paroxvsmal dyspnea with wheezing in the chest, and now has 
advanced caidiac failure 

The age of this individual and the historv naturally directed attention to the 
heart but the examination failed to reveal evidence of cardiac damage In the light 
of the subsequent developments, howevei, one is inclined to question the correctness 
of the original diagnosis 

Case 3 A woman 61 years of age gave a histoiy of having had hay fever 
occasionally accompanied by asthma, for a period of years She contracted a cold 
in November which persisted for about one month Following this she was easih 
fatigued The fatiguabihty later became more pronounced The day after Christmas 
she felt unusually tiled and had pain in the right hemithorax Herpetic lesions 
subsequently developed After lecovermg from the herpes zoster she developed 
another upper respiratory infection Within a few days she began to notice short- 
ness of breath, and later had an asthmatic-like attack She remarked that she had 
never had asthma before except during hay fever season This was fairly well con- 
trolled by the administration of ephedrine but continued to recur Examination 
disclosed cyanosis, moderate enlargement of the heart, moist rales in the bases of the 
lungs, tenderness of the liver and edema of the ankles Blood pressure was 190 mm 
Hg systolic and 110 diastolic 

It is apparent that this patient presented both cardiac failure and asthma le 
occurrence of the asthmatic attacks at this time is of particular interest and wi ie 
discussed later 

In 1929 Kountz, Alexander and Dowell 1 repoited a series of 66 cases 
of pulmonary emphysema which simulated cardiac failure Fifty-eight o 
these patients presented cyanosis and complained of shortness of breath on 
exertion In 18 edema was present during the period of study whereas 
gave only a history of this finding In all, theie was 39 (59 per cent) who 
cither showed dependent edema or gave a history of it The vital capacity 
was considerably reduced in all, and in some to less than 50 per cent of the 
estimated normal Nine of these patients came to necropsy In one there 
was hypertrophy and dilatation of both the right and left ventricle, whereas 
hearts of the remaining eight patients did not present significant pathological 
changes Since, in eight there was no evidence of cardiac disease, it was 
necessar} to explain the dyspnea, cyanosis and edema on another basis It 
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was pointed out that the dyspnea and cjanosis might result from the 1 educed 
vital capacity The edema was attributed to two possible factois, increased 
venous pressure and anoxemia The pioblem was fuither studied by ob- 
serving the effects of experimentally induced emphysema m dogs Exten- 
sive emphysema was produced within a period of a few weeks by means of 
a ball-valve m the trachea This pi ocedure was can led out m a sei les of 
16 dogs Simultaneous determinations of the mtiapleural and peripheral 
venous pressures were made at intervals foi several weeks It was ob- 
served that as the emphysema developed, inti apleural pressure 1 ose and that 
this was followed by a use of the venous piessure These experiments 
seemed to provide a plausible explanation for the increase in the venous 
pressure but did not 1 eproduce the dependent edema 

The experience of Alexandei and his co-workers 2 would seem to in- 
dicate that the incidence of cardiac damage m long standing bronchial 
asthma or in cases m which pulmonary emphysema is the dominant feature 
is relatively low They concluded that the heart remains singularly free 
from mjuiy after continuous bronchial asthma, despite the attendant em- 
physema 

In most cases of chronic bronchial asthma the heart is normal m size 
and the electrocardiogram does not reveal any important abnormalities 
Under these circumstances one is ordinarily justified m concluding that the 
heart is not contributing to the pulmonary manifestations despite the pres- 
ence of cyanosis and increased venous pressure When, however, there is 
demonstrable cardiac damage, the evaluation of this is often extremely dif- 
ficult The response to digitalis and theophylline ethylenediamme may help 
solve the problem Moreover, the lesults obtained by circulatory measure- 
ments such as carried out by Hitzig, King and Fishberg 3 and Oppenheimer 
and Hitzig 4 may provide important information In the studies b} r Oppen- 
heimer and Hitzig, dealing particularly with cases presenting advanced pul- 
monary disease, the circulation time from the arm to the lung was deter- 
mined by the ether method, and that from the arm to the tongue by the use 
of saccharin or dechohn The circulation time from the lung to the tongue 
was obtained indirectly by subtracting the circulation time fiom the arm 
to the lung from that of the arm to the tongue These tests were devised 
as means of determining the efficiency of the right and left ventricles They 
are simple procedures and thus may be employed in routine practice The 
normal circulation time from the arm to the lung langes from 4 to 8 
seconds With frank right ventricular failure it may be extended to 12 
seconds The normal circulation time from the lung to the tongue is said 
to range from 4% to 10 seconds In cases of left ventricular failure, how- 
ever, studied by Hitzig, King and Fishberg, 3 this time varied from 12 to 22 
seconds 

One gets the impression from the literature that bronchial asthma and 
ett ventricular failure rarely co-exist Swmeford and Magruder, 5 how- 
ever, have recently reported 21 instances All of their patients gave a 
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history of having had asthma m a mild form for several years and presented 
unmistakable evidence of cardiac disease This study is of particular in- 
terest It was undertaken primarily to determine the significance of wheez- 
ing m patients with paroxysmal dyspnea and evident cardiac disease They 
pointed out that wheezing may or may not be present in acute left ventricular 
failure This manifestation was regaided as a fundamental sign of bron- 
chial asthma and therefore allergic in nature With this m mind, the 
patients with cardiac disease and wheezing were carefully studied for allergic 
manifestations, and a high incidence was found On the basis of these 
observations the theory was advanced that the addition of wheezing to 
paroxysmal dyspnea is, in the large majority of cases, an indication that the 
patient previously had had asthma of some degree, or that he was an allergic 
individual in whom the onset of the asthma is provoked by the pulmonary 
congestion incident to the failure of the left ventricle This conception 
seems to provide a plausible explanation for the asthmatic aspect of acute 
left ventricular failure Case 3 is illustrative of the type studied by Swine- 
ford and Magruder It is to be recalled that until the onset of the cardiac 
failure, this patient never had asthma except during the hay fever season 
The types of cases under consideration bring up the question of the use 
of epinephrine There seems to be a general feeling among the allergists 
that this drug may be given at frequent intervals and m large doses, if 
necessary, and over a long period of time without any apparent ill effects 
Rackemann 0 states that he has had a number of patients who required 12 
to 15 injections every 24 hours, for months at a stretch, and so far he had 
not observed any organic changes in these subjects Coca 7 reports that the 
prolonged and excessive use of epinephrine has no lasting influence on blood 
pressure and produces no demonstrable organic changes He also points 
out that even though large quantities may have been required to control the 
asthma, after several months of freedom from asthma, prompt relief may 
again be obtained from a small dose 

In many of the cases in which we have had difficulty m excluding a 
cardiac factor, the patients have received large quantities of epinephrine and 
yet their condition had gradually progressed, as indicated by the following 
patient 

This 68 year old man had asthma during early childhood until eight years of 
age He then had no further trouble of this nature until the age of 65 when, fol- 
lowing an upper respiratory infection, he was awakened from sleep by dyspnea 
For several months thereafter the paroxysms of dyspnea occurred only at night 
Later, however, they appeared during the day following exertion The attacks 
gradually increased in frequency until they were coming every two or three hours 
During the three months previous to admission to the hospital he had received six 
to eight injections of epinephrine during the 24 hours This patient was having an 
asthmatic attack when admitted to the hospital and was promptly given an injection 
of epinephrine, but did not obtain any relief He was quite cyanotic The skin 
was moist and cold and the pulse was 130 per minute and of poor quality There 
was moderate emphysema The size of the heart was difficult to determine, but a 
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roentgenogram taken later showed it to be slightly increased There was a gallop 
rhythm The blood pressuie was 180 mm Hg systolic and 110 diastolic An 
electrocardiogiam showed a negative T deflection in Leads II and III Morphine 
was then prescribed and the patient had a fairly good night Thereafter the attacks 
were controlled by the administration of a solution of 50 per cent glucose with 0 48 
gm of theophylline ethylenediamme The effects of the medication were noticed 
by the patient soon after the solution was introduced into the vein and complete 
relief was obtained ordinarily within five minutes After two weeks, the vital 
capacity had increased from 1 to 3 2 liters and the patient stated that he could 
breathe more easily than at any time m three years Similar results from the use 
of glucose solution with theophylline ethylenediamme have been observed repeatedly 
m patients who have been receiving large quantities of epinephrine 

There are reasons for believing that the function of the heart may be 
impaired by the therapeutic use of excessive amounts of epinephrine, as 
suggested by the above case Myocardial lesions have been produced re- 
peatedly m rabbits by the intravenous injection of epinephrine 8 ’ 0 In the 
earlier experiments, a series of injections was employed In certain in- 
stances, as pointed out by Pearce, 8 death occurred from acute dilatation of 
the heart and pulmonary edema within a few minutes following the initial 
injection of 0 2 c c of 1 to 1000 solution of epinephrine Fleisher and 
Loeb, 10 and others, 11 have since shown that changes m the myocardium 
occur very frequently m animals following a single injection of the above 
amounts of epinephrine 

The action of epinephrine on the coronary vessels has been extensively 
studied On the whole, the results have been very conflicting, but certain 
experiments seem to produce convincing evidence that there is a constricting 
effect 12 This is further supported by the electrocardiographic changes in- 
duced in animals by the injection of epinephrine In experiments recently 
reported by Milles and Smith 13 and by Douglas, Gilfand and Shookhoff, 14 
pronounced alterations were observed m the T deflection and the S— T seg- 
ments Furthermore, Douglas and his co-workers were able to abolish this 
effect by the administration of nitroglycerine 

Levine, Ernstene and Jacobson 15 have shown that the subcutaneous ad- 
ministration of epinephrine m doses of 1 c c frequently precipitates attacks 
m patients with angina pectoris While it was suggested that this drug 
might be employed as a diagnostic test m questionable cases, it was pointed 
out that it should be used very cautiously Other observers have since 
called attention to the possible ill effects from the administration of epme- 
p irme in cases of coronary artery disease Katz, Hamburger, and Lev 10 
iave studied the effects of an injection of 1 c c of a 1 to 1000 solution of 
epinephrine on the electrocardiogram of normal persons and patients with 
angina pectoris They reported a downward deviation of the S-T segment 
an a reduction m the amplitude of the T-wave 

mally, the action of theophylline ethylenediamme is of interest m tins 
connection This drug is commonly prescribed because of its action on the 
oronary vessels and is one of the most effective remedies in the treatment 
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of acute left ventnculai failure 17 It also has a favorable effect on the 
bronchial obstruction in asthma 18 Moreover, it has been employed with 
success in patients who fail to i espond to epinephrine, 10 ’ 20 as illustrated by 
the case previously cited Herrmann and Ayneswoith 21 have recently re- 
ported 16 cases in which theophylline ethylenediamme had been adminis- 
tered as an emergency measure after epinephrine had failed to give relief 
They state that prompt, complete and peisistent relief was obtained from 31 
of the 41 injections given under these circumstances It was furthermore 
pointed out that after tieatment with theophylline ethylenediamme, the usual 
response to epinephrine was lestored 

Summary 

The differentiation between bronchial asthma and cardiac disease not 
infrequently piesents a difficult problem This pertains particularly to cer- 
tain of the cases with a long history of asthma and significant emphysema 
who have reached the age m which degenerative disease of the heart is 
prevalent, to those in whom the onset of the asthma occurs late in life, and 
to those with both chronic pulmonary disease and cardiac disease Cases 
illustrating each of these gioups are cited Finally, it is suggested that the 
excessive use of epinephrine may impair the function of the heart 
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THE TREATMENT OF LIVER DISEASE « 

By Albert M Snell, M D , F A C P , Rochester Minnesota 

Introduction 

Attempts at tieatment of parenchymatous disease of the liver other 
than those types which are entirely self-limited constitute a somewhat dis- 
couraging chapter in medical history Most therapeutic procedures have 
been used, discarded, and readopted at intervals over a period of many years 
and all have failed so signally to cure or control such diseases that the present 
generally pessimistic attitude in regard to therapeusis is well justified 
However, within recent years a great deal of valuable experimental work 
has been done on the pathologic physiology of the liver, indicating the tre- 
mendous reserve function of the organ and its capacity for regeneration 
and repair On the basis of such observations it would seem at least 
theoretically possible to make a better record in treatment The material 
to be presented here is not so much a record of therapeutic triumphs as it n 
an attempt to leview recent work which holds promise of therapeutic help 
fulness in cases of disease of the liver and to cite its possible clinical appli- 
cation 

For purposes of the discussion to follow, a definition of the conditions 
to be discussed seems desirable The term “ hepatic disease ” as it is used 
hereinafter refers to chronic destructive and degenerative processes involv- 
ing the parenchyma of the liver Simple atrophy, fatty metamorphosis, and 
focal necrosis, either confined to the region of the central vein of the lobule 
or affecting the entu e structure, apparently represent the fundamental lesions 
associated with all types of hepatic injury, whether this may be caused by 
biliary obstruction, infectious diseases or specific hepatotoxic agents, m that 
the destruction, subsequent repair, and regeneration of the liver proceed m 
about the same manner although not necessarily at the same rate for 
instance, one may see pathologic evidence of acute atrophy of the parenchyma 
of the liver following calculous obstruction or stricture of the common bile 
duct , it may occur postoperatively after removal of the gall-bladder , it may 
be a feature of thyrotoxic crises or it may follow the use of certain hepato- 
toxic drugs Finally, chronic atrophy (cirrhosis) may develop on the basis 
of repeated episodes of acute injury of the liver There is, then, good 
pathologic evidence for the unity of most primary injuries of the liver, a 
point of view first held by Legg 2 On both clinical and experimental ground 
it may be said also that the general problem of protecting the parenchyma 
of the liver is somewhat the same in treatment of all types of hepatic injury 

There may be mentioned here some general factors which influence the 

* Presented on the Program of Afternoon Lectures, American College of Physicians, 
New York, New York, April 5, 1938 
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course of hepatic injmy It has been shown that the liver neither regen- 
erates nor repans itself in the piesence of complete obstruction of the bile 
ducts 3 , similarly, regeneiation does not occur if a hepatotoxic agent is still 
operative or if there is a marked 1 eduction of flow of portal blood The 
first and second factois, of course, can be corrected in some instances 
although the third remains beyond present methods of control However, 
it is believed that compensatory changes in the circulation occur m the 
course of time which minimize this difficulty to some extent 


Dietary Factors 


Since the earl)' experience of Opie and Alford 4 on the effects of diet on 
the course of hepatic injury following expenmental poisoning by chloroform 
and phosphorus it has been known that a high intake of carbohydrate has 
a definite specific protective effect against hepatic necrosis This observa- 
tion has been substantiated many times in a variety of experimental hepatic 
lesions and, on the basis of such observations, a dietary regimen for all 
types of hepatic disease has been agreed on generally The usual practice 
is to give a diet containing 350 gm or more of carbohydrate, 1 to 1 5 gm 
of protein for each kilogram of body weight, and an amount of fat com- 
patible with the patient’s tolerance and caloric requirements Administra- 
tion of additional carbohydrate in the form of syrups, jellies, jams, candy, 
and sweetened fruit juice also is encouraged The difficulties m the ad- 


ministration of such a diet to seriously ill patients is obvious and, for this 
reason, additional amounts of carbohydrate in the form of glucose must be 
administered intravenously The use of glucose will be discussed in a 
subsequent section of the paper , at this time it suffices to say that there is 


no apparent great advantage in giving glucose by vein if the patient can 
take adequate amounts of carbohydrate by mouth 

It has been demonstrated experimentally that the liver maintains a 
reasonably adequate function even on diets of widely varying composition, 
even under circumstances when the content of glycogen is low and fatty 
c ange is microscopically evident In other words, the diet, at least so far 
as the chemical composition of the liver is concerned, may be varied some- 
wiat without loss of therapeutic effect It is apparent, however, from 
stu ies on animals and patients that the success or failure of treatment of a 
patient, who has a severely damaged liver depends to a large extent on the 

patient s ability to continue to take a well balanced and ample diet over a 
tong period 


mi 

ment & ^ concentra ^ es vitamins m connection with dietary treat- 
uien is discussed in a later paragraph but some reference to the subject is 
ssen ia at this point The liver is known to be instrumental in the tor- 
tious 00 ° r S ,!° ra ^ e vdamins A, Bi, the B 2 complex, C, and D , these func- 
paren h* & P r °k a bihty, must be disturbed considerably by injury to its 
c yma If !„| e 1S diverted from the intestinal tract by an external 
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fistula or by mechanical obstruction of the common duct, the adsorption of 
vitamins also is affected adversely No doubt, the reduced production of 
bile acids which is so apparent in experimental hepatic injury and which 
piobably occurs with clinical hepatic disease, has a similar effect but it is 
less marked than that caused by diversion of bile Greaves and Schmidt 5> 0 
have shown that, in the presence of expenmental biliary fistula, vitamins B 
and E as well as certain substances necessary for coagulation of the blood, 
are not absorbed Heymann 7 has demonsti ated similarly a failure to ab- 
sorb vitamin D m the presence of biliary obstruction and also has found 
that very large doses of this vitamin are necessary to maintain rachitic rats 
poisoned by carbon tetrachloi ide Difficulties m the absorption, storage, 
and utilization of vitamins thus may be an element of great importance in 
the progiession of hepatic disease Eppinger 8 has recognized these dif- 
ficulties of absorption and has recommended that vitamins be administered 
only by injection under these circumstances Possibl) with large dosage 
and the judicious use of bile or bile salts, this may not be necessary but, m 
an)- case, the addition of concentrates of vitamins to the diet seems essential 

SPECinc Substances Which May Protect the Liver 

It has been assumed that one effect of the foiced administration of 
a high intake of carbohydrate is reduction of the content of fat of the dis- 
eased livei, at the same time favoring the deposition of glycogen This 
appears to have been accomplished among expenmental animals but it is 
difficult to prove that such a recipiocal relation is demonstrable among human 
subjects Various special measures have been advocated to assist in reduc- 
ing the content of fat of the liver and, on the basis of the well known 
observations of Allan and his coworkers, 8 and of Best and others 10 ’ 11 on 
pancreatectomized dogs, derivatives of lecithin and choline have been ad- 
vocated as essential additions to the diet in treatment The hormone 
“ hpocaic ” which Dragstedt and his coworkers have isolated from the 
pancreas, has also been shown experimentally to exert a definite effect on 
the content of fat of the liver after pancreatectomy Comfort and 1 13 have 
shown definite clinical effects among certain patients who had pancreatic 
atrophy and, presumably, fatty livers from the use of this substance, notably 
the disappearance of ascites and edema and reduction in the size of the livet 
Its use among patients who have fatty metamorphosis of the liver from 
other causes has been hardly more than considered but there is a theoretical 
basis for believing that it may be effective 

The recent studies of Neale and his collaboratois 14 17 on the effect of 
various purine derivatives m protecting the hvei against experimental injury 
have attracted much deserved attention These investigators have shown 
that sodium xanthine and xanthine, both in the naturally occurring and 
synthetic forms, will protect the liver of animals against lethal doses of 
carbon tetrachloride or chloroform Unfortunately, no definite effect has 
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been observed m these animals if the purine derivatives are given after the 
hepatotoxic agent has been administered Clinical studies have not been 
reported as yet but certainly the subject holds much promise for furthei 
study It is of interest to note that patients with gout, who may have 
difficulty m metabolizing the xanthine bases, raiely develop liver atrophy 
from cinchophen, peihaps the retained xanthine deiivatives may exert their 
protective influence in such cases 

The Nature or Hepatic Insufficiency 

Various circumstances which may anse in the course of pai enchymatous 
injury of the liver obviousl) lequire special therapeutic measures Of 
these, the most serious is hepatic insufficiency Like its counterpart, the 
uremic state, its nature is not well understood It differs widely from the 
syndrome produced by total hepatectomy, hypoglycemia is rare, although 
it is possible to show minor disturbances of carbohydiate metabolism by 
appropriate functional tests It has been possible, m a few instances, to 
demonstiate some failure in deaminization and, rai ely , an elevated con- 
centration of uric acid in the blood has been noted Fatty change in the 
liver, often a feature of acute forms of atrophy of the liver, may be sug- 
gested by a very high concentration of fats in the blood, more fiequently, 
howevei, the lipid substances of the blood may decrease to low levels and the 
cholesterol esters may virtually disappear 18 The excietory functions, par- 
ticularly m respect to dyes and bilirubin, always are impaired, but this fact 
may not be as significant as first was supposed None of the disturbances m 
metabolism mentioned above are necessai lly sei ious or fatal , in other words, 
we must look elsewhere for the mechanism by which hepatic failure causes 
death The clinical syndrome itself often suggests acute intoxication and 
it has been suggested that perhaps hepatic insufficiency represents failure 
of normal processes of detoxification 18 The liver is probably the first line 
of defense against many endogenous and exogenous toxins , when its func- 
tions m this respect fail, the load falls on the kidneys with resulting renal 
insufficiency Although complete proof of this hypothesis is lacking it is 
justifiable, tentatively to assume that the syndrome of “ hepatic insuffi- 
ciency ” is fundamentally dependent on a failure of the mechanism of 
detoxification 

dhe known chemical changes of the blood m cases of expeiimental and 
c mical hepatic insufficiency may be stated bi lefly Softer and his collabora- 
tors studying dogs poisoned with large doses of arsphenamme, have found 
a consistent hemoconcentration among these animals, with an associated 
a m the concentration of chlorides of the plasma, the development of 
aci osis, and an increased content of lactic acid m the blood Chemical 
ranges m the blood of the degree described are seen very rarely among 
nmian subjects, although some concentration of the blood and hypochloremia 
aj occur m the occasional case The reason for this disturbance m the 
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metabolism of the chloride is not clear , Beckmann 21 has suggested that the 
liver may retain chloride in the capacity of a storage reservoir The pos- 
sibility of the liver exerting some hormonal influence on chlorides also has 
been considered 22 Elevation of the concentration of urea of the blood and 
nonprotem nitrogen are late developments and, presumably, depend on renal 
failure rather than on primary hepatic insufficiency Acidosis, as shown by 
low carbon dioxide combining power and even by changes in the pH of 
serum has been observed clinically and elevation of the concentration of 
lactic acid of the blood comparable to that encountered among Soffer’s 
animals also has been noted 23 Gautier and his collaborators 24 have de- 
scribed an almost identical change in the blood chemistry of a human sub- 
ject accidentally poisoned with carbon tetrachloride Anoxemia 25 also has 
been described, a phenomenon which may be of some importance Mc- 
Michael 26 and others 27 ’ 28 have demonstrated the sensitivity of the liver to 
oxygen lack and its rather peculiar vulnerability in this respect because of 
its unusual blood supply The nature of the anoxemia in hepatic disease 
has been discussed by Keys and me 29 , it appears to depend on a decrease in 
affinity of hemoglobin for oxygen as shown by displacement of the oxygen 
dissociation curve to the right Whether this can be attributed to some 
fundamental peculiarity of the hemoglobin or to the admixture of other 
substances in the blood interfering with normal respiration as yet is un- 
determined 

Treatment or Hepatic Insufficiency 

Management of hepatic insufficiency depends primarily on the mainten- 
ance of an adequate intake of carbohydrate, the administration of sufficient 
quantities of fluid to dilute and to eliminate toxins, and the correction of 
hypoglycemia, anoxemia or hemoconcentration, if these happen to be fea- 
tures of the case under consideration The intake of carbohydrate, as a 
rule, can be maintained in such cases only by the persistent daily intravenous 
administration of glucose Experimentally, Althausen and Stockholm 30 
have been able to demonstrate that little glycogen is formed by the liver after 
intravenous administration of glucose when lethal intoxication is present 
but, m the presence of sublethal intoxication formation of glycogen proceeds 
at a more satisfactory rate when glucose is given by vein than when equal 
amounts are given by mouth 

Glucose therapy, although not spectacular, is extremely valuable, Jones 
figures indicate that among individuals who have hepatic insufficiency and 
who have received glucose intravenously for a period of ten days or longer, 
the mortality rate is only 22 per cent In view of the fact that hepatic 
insufficiency has been regarded as an almost invariably fatal condition, these 
results are most encouraging The amount of glucose to be administered 
depends on whether or not the patient is able to take food by mouth From 
1 to 3 liters of a solution of 5 to 10 per cent glucose can and should be ad- 
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ministered daily and m some cases even laiger amounts have been given by 
continuous venoclysis 

So far as other abnormal chemical conditions of the blood are concerned, 
hemoconcentration usually is corrected by administration of fluids in the 
manner described If the chlorides of the plasma are low m concenti ation 
it is a relatively simple matter to administer additional sodium chloride along 
with the glucose There are, however, cases in which administration m this 
mannei has had little effect on the level of chloride present in the blood 
In one such case recently observed, the use of suprarenal cortical hoimone, 
which is known to produce retention of salt even when no suprarenal cortical 
insufficiency is present, 32 ’ 33 brought the concentration of chlorides of the 
blood up to noimal It is important to maintain the concentration of hemo- 
globin at a normal level so fai as possible, a matter which may require 
repeated small transfusions Correction of the anoxemia is assisted ma- 
terially by such transfusions, both the oxygen capacity and the percentage 
of oxygen saturation of hemoglobin m arterial blood being definitely ele- 
vated by the addition of normal blood 34 In the exceptional case associated 
with marked cyanosis and hypeipnea, oxygen therapy m some form may be 
valuable 

Treatment or Ascites and Edema 


The presence of these complications in so many instances of chronic 
atrophy (cirrhosis) of the liver has attracted attention since the time of 
Laennec and treatment often has been concentrated on the ascites to the 


detriment of the patient Treatment with diuretics and purges has been 
favored especially m the past and, in fact, the methods employed often have 
been essentially those used in the treatment of cardiac decompensation 
This preoccupation with the problem of transudation becomes justifiable if 
the disability produced by such conditions is considered and if it is realized 
that the disappearance of ascites is often synchronous with improvement 
Considerable data have been accumulated recently on the mechanics of 
transudation associated with hepatic disease which have changed the thera- 
peutic approach to the problem to a great extent Stasis m the portal venous 
system formerly has been held to be the principal factor m the formation of 


ascites, although experimental evidence to substantiate this view has been 
lacking Actually, portal venous pressures never have been measured 
directly, although on anatomic grounds alone, it is reasonable to suppose 
)at portal venous hypertension exists m the presence of a cirrhotic liver 
best available estimations of such pressures aie those of Thompson 
an hi S collaborators 33 and Mclndoe 36 The investigators first men- 
) measured pressures directly in the splenic vein m the presence of 
an 1 s disease and m one case of schistosomiasis and splenomegaly , the 
averages for both cases were about 375 mm of water Mclndoe perfused 
cirr otic livers removed at necropsy and found that a pressure of 20 to 30 
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mm of meicury (260 to 390 mm water) was required to force fluid 
through the portal venous bed These represent large increases because 
normal portal vein piessures probably do not exceed 125 mm of water 
Such elevated pressuies existing m the portal venous system, of course are 
to be balanced against the colloidal osmotic pi essure exerted by the proteins 
of the serum It has been assumed that the colloidal osmotic pressure is 
reduced in patients who have cinhosis, by virtue of the hypoprotememia 
and reversed albumin-globulin ratio which seem to characterize this con- 
dition The leasons for this disturbance m concentration of the proteins 
of the plasma have been discussed elsewhere 25 ' 37 and will not be considered 
here The extent of this reduction of colloidal osmotic pressure dependent 
on hypoprotememia has been computed from various formulas but its 
actual magnitude has not been appreciated until relatively recently Recent 
figures 38 indicate that, in the presence of chrome mjuiy of the liver, the 
colloidal osmotic pressuie of the seium may be reduced as much as 50 per 
cent from a normal level of about 372 mm of water This rather re- 
markable decrease cannot be correlated satisfactorily with values for total 
protein although there is much better correlation with figures for serum 
albumin In cases of cirihosis, therefoie, the usual balance between hydro- 
static pressure in the portal venous system and colloidal osmotic pressure of 
the serum is greatly disturbed in a direction which favors transudation 
Such simple pressure relationships, however, probably are not the only 
factors in the problem, a third variable must be considered It has been 
assumed for years that some injury to serosal surfaces may exist in cases 
of hepatic disease, in fact Eppmger has spoken of “Serose Entzundung ” 
with increased permeability of such surfaces as the pleura and peritoneum 
Among animals whose livers have been rendered cirrhotic by carbon tetra- 
chloride and which have been subjected furthei to plasmapheresis in order 
to reduce the concentration of proteins of the plasma, Bollman 39 has found 
no evidence of a constant “ edema level ” as measured by determining 
osmotic pressures Both observations, of course, argue for the existence of 
a third factor, that of increased permeability of capillaries and membranes 
It is suggested that the “ permeability vitamin ” recently isolated by Szent- 
Gyorgyi 40 may be the determining factor in our equation This material, 
a flavone glucoside, is present in citrus fruits and is allied closely to vitamin 
C, if it is stoied in the same manner as vitamin C, it is reasonable to sup- 
pose that it may be affected by pathologic change in the liver 

On the basis of the above-mentioned evidence the logical treatment of 
ascites and edema, therefore, would be directed toward (1) improvement 
of the condition of the liver, a matter which has been discussed, (2) de- 
crease of portal venous pressure, and (3) elevation of the concentration of 
proteins of the plasma thereby increasing the colloidal osmotic pressure 
of the serum The first requirement can be met only by some surgical 
procedure, of which the Talma-Morison omentopexy is a fair example 
General surgical experience, as cited by various authorities, 41 43 has been 
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somewhat disappointing with this procedure and it cannot be lecommended 
wholeheartedly The heroic process of partial enterectomy as performed 
by Fuller and her collaboi atoi s 44 may serve its pm pose by i eduction of 
portal venous flow, but, possibly, reduction of the aiea of serous surface 
through which transudation can occur is equally impoi tant 

Attempts to elevate the concentration of piotems in the plasma oftei 
a considerably greatei pi ospect of success than omentopexy 01 partial enter- 
ectomy Centurion 45 attempted to accomplish this by leinjecting ascitic 
fluid and, by virtue of the content of albumin of this matenal, occasionall) 
achieved the desired effect Routte’s operation, 40 that of permanently drain- 
ing the ascitic fluid into the proximal end of the saphenous rein (veno- 
peritoneostomy) has been employed with reported good results Both of 
these rather formidable measures obviously should be deferred until an at- 
tempt has been made to elevate the osmotic pressure of the patient’s serum 
by less spectaculai means Foi obvious reasons, a lelatively high dietary 
intake of protein is believed to be desirable Transfusions of whole blood 
and plasma have a temporarily beneficial effect because of the additional 
normal albumin which they supply The use of substitutes for blood such 
as solution of acacia also has been tried with somewhat encouraging results , 
as Kerkhof, 4r and Butt and Keys 4S recently have shown, concentrated solu- 
tion of acacia laises the osmotic pressure of serum m vitio and in vivo and, 
m some instances, has pioduced diuresis among patients who have hypo- 
protememia Similar effects, but on a smaller scale, ha\e been noted among 
patients who have hepatic disease An injection of 500 c c of a solution of 
6 per cent acacia on thiee consecutive days frequently will pioduce a tem- 
porary rise in osmotic pressuie of appi oximately 20 per cent, a change suf- 
ficiently great to retard the rate of accumulation of fluid Large doses must 
be used with caution since they may produce hepatic damage and depress 
the total protein still further Acacia, of course, is eliminated slowly from 
the blood stream and it is sometimes necessary to repeat its administration 
to secure the desired effect 


In addition to the measures mentioned above the effect of vitamins on 
the proteins of the plasma may be considered Field 40 has produced evi- 
dence to show that vitamin B complex given parenterally m large doses may 
elevate the concentration of proteins of the plasma and retard transudation 
even when such a rise m concentration is not large Patek 50 has recom- 
mended independently a combined attack with all available concentrates of 
vitamins, he advises that the patients be given, daily in addition to the diet 
mentioned in an earlier paragraph, 30 minims of Oleum Percomorphum, 12 
ounces of orange juice, 2 ounces of Valentine’s Liver Extract, 3 drams 
" g f\ and parenteral crystalline vitamin B 1} the lattei being intravenously 

lerteV dai ^ m ^° SeS varym £ I> etweerl 4 an d 10 mg His results m a se- 
0 £ group of cases have been very encouraging The practice of feeding 

vrotemT trateS ° f v ’ tamms together with a diet high in carbohydrate and 
n 0 P atlent s who have cirrhosis has been followed at The Mayo Clinic 
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for some months and strikingly good responses have been noted in some 
cases As has been stated, patients who are able to eat a liberal diet in- 
variably make better progress than those who have anorexia and, certainly, 
attempts at forced feeding and the use of concentrates of vitamins have 
much to recommend them on this basis alone 

Intramuscular injections of liver extract may also have some direct 
effect on nitrogen balance and on the retention of protein In cases of 
pernicious anemia, the use of livei extract will pioduce a positive nitrogen 
balance 51 and, apparently it has somewhat the same effect in cases of hepatic 
disease although on a much smaller scale As Heath and Taylor 52 have 
shown, hemoglobin is formed first in response to the stimulation of liver 
fractions and this formation may continue even at the expense of the protein 
of the plasma and tissues If the patient’s dietary intake of nitrogen is 
sufficiently large, moie nitrogen may be retained and, under such circum- 
stances, it is conceivable that a rise in the concentration of protein of the 
plasma might occur Studies on the metabolism of nitrogen in cases of 
liver disease, when made on edematous patients who had capricious appetites, 
are difficult to mteipiet but, in at least two instances, evidence has been 
obtained which indicates a stiongly positive nitrogen balance after ad- 
ministration of large doses of liver extract parenterally In these experi- 
ments, elevation of 'the concentration of proteins of the plasma was not 
sufficiently great to be worthy of comment but there appeared to be definite 
clinical improvement and a reduction in the rate of transudation 

The use of mixtures of amino acids intravenously eventually may help 
to solve the problem of hypoprotemenua Elman 53> 54 has shown that a 
mixture of ammo acids obtained from hydrolized casein, fortified with 
cystine and tryptophane, has produced definite retention of nitrogen among 
dogs aftei plasmapheresis Further therapeutic tests with mixtures of 
ammo acids among patients who have hypoprotemenua must be performed 
before any definite statements can be made as to the efficacy of anuno acids 
in treatment 

In concluding this discussion of ascites and edema, some reference to the 
time-honored use of diuretics is essential The acid-producmg salts and the 
mercurial diuretics which were in vogue ten years ago are less popular today, 
because a striking diuretic response appears to be difficult to obtain among a 
majority of patients who have damaged liveis Diuietics may be ineffective 
early in the course of treatment and produce good results later when the 
patient’s general condition (and presumably the state of the parenchyma 
of the liver) has improved Diuretic treatment, however, nevei should be 
forced, trial of potassium or ammonium salts for a few days followed by 
one or more doses of the mjectible mercurial diuretics should be sufficient 
to determine whether or not the patient in question will respond favorably 
If a good increase m the volume of urine is not obtained by this means, 
diuretics should be omitted , forced administration has been known, on many 
occasions, to lead to the development of fatal hepatic and renal insufficiency 
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Tapping entails far less risk and, as Osier 55 > 50 noted, may be resorted to fre- 
quently without greatly affecting the general condition of the patient 
White’s 57 frequently quoted observations on the usual fatal termination 
of portal cirrhosis aftei tapping, certainly do not hold at the present time 

The Anemia of Liver Disease 

Macrocytic anemia which is a frequent finding m all instances of ad- 
vanced or chronic hepatic mjuiy 58 is not particularly responsive to treatment 
The anemia itself is supposedly dependent on failure of the liver to store 
the active hematopoietic principle or on its inability to present it to the body 
m a proper form foi utilization 50 This difficulty m utilization is ap- 
parently of considerable importance, because long-continued and persistent 
treatment with large dosages of active fractions of liver is required to 
produce any particular effect on the blood Frequent transfusions and the 
intermittent administration of iron m some form are necessary adjuvants 
to treatment, particularly in the seriously ill patient whose intake of food 
is limited 


Hemorrhage in Liver Disease 


Hemorrhage associated with disease of the liver may assume two dis- 
tinct forms (1) that which results from rupture of collateial circulatory 
channels, and (2) that which is dependent on some intrinsic change in the 
coagulating properties of the blood The control of the first situation, 
which ordinarily is represented by bleeding from esophageal varices, should 
be regarded as a surgical problem Splenectomy is helpful m the tieatment 
of hemorrhage which characterizes Banti’s disease, achieving its effects 
partly by the reduction of the circulatory load on the portal system and partly 
because the operation cuts off one large contributing source of blood to the 
esophageal varices coming through the vasa b) evia of the spleen Unfor- 
tunately, the procedure is not feasible m most instances of primary cirrhosis 
because of the risk involved Direct ligation of the coronary veins of the 
stomach 60 has been attempted as a means of controlling bleeding from col- 
lateral channels, although it is technically difficult and is subject to certain 
definite limitations, it may be considered in certain cases after ordinary pal- 
liative measures have failed 


So-called “ cholemic” bleeding has been, for years, an unsolved problem 
dhe nature of the coagulation defect has been, until lately, an unsettled 
question and methods of treatment have been largely empirical Defi- 
ciencies of calcium have been postulated and, also it has been suggested that 
various sulphydryl 01 anticoagulants may be present m jaundiced blood 
e most recent evidence on the subject indicates that neither of these 
t leories is correct Quick 62 was the first to note that the deficiency was 
probably of the prothrombin of the blood, all other elements necessary for 
coagulation being present m normal amounts This observation has been 
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corroborated by numerous workers and it may be regarded as an established 
fact 

A good deal of fuithei information about deficiency of prothrombin 
has been forthcoming m leccnt months and has revealed the existence of 
three widely varied conditions associated with such a shortage Hawkins 
and Brmkhous, 03 in studying the hemorrhagic state induced by complete 
biliary fistula in dogs, have noted a deficiency of prothrombin and showed 
that it could be corrected by the feeding of bile Apparently, therefore, one 
factor necessary for the maintenance of a normal level of prothrombin is 
the presence of bile in the bowel 

A second factor was pointed out much earlier by the pioneer studies 
of Dam and his coworkers 04-03 They demonstrated that internal, sub- 
cutaneous, and intramuscular hemorrhages developed among chicks fed on 
a diet deficient m ceitain fat soluble compounds, but adequate in respect to 
vitamins A, Bi, B 2 , C and D and total fat and cholesterol This bleeding 
is associated with, and apparently is attributable to, a decrease in the concen- 
tration of prothrombin of the blood The hemorrhagic tendency, as Dam 60 
first showed, is cured promptly by administering a substance found in the 
unsapomfiable, nonsterol fraction of hog-liver fat and in alfalfa This is 
the substance which has been designated tentatively as vitamin K (Koagula- 
tions-Vitamm) 

Thus, there are two factors, the presence of bile in the bowel and a 
hypothetical fat soluble vitamin, which are known to be of importance in 
maintaining a normal level of prothrombin A third and equally important 
factor remains to be considered A marked hemorrhagic tendency exists 
among animals fed spoiled sweet clover hay and, as Roderick 09 and later, 
Quick 62 showed, this also depends on a deficiency in prothrombin The 
condition is relieved by transfusion of blood and by feeding alfalfa, which 
is protective in concentrations as low as 5 per cent of the total diet Quick 
concluded that some toxic factor present m spoiled sweet clover hay depleted 
the supply of prothrombin and that an exogenous supply of some unknown 
material was required for its repletion Just how spoiled sweet clover 
affects the normal store of prothrombin is not known Possibly the paren- 
chyma of the liver is affected since Roderick ,0 demonstrated focal necrosis 
of the liver m some animals dying from toxic sweet clover disease This 
possibility is supported by the recently published studies of Warner, Bnnk- 
hous and Smith 71 who showed that, in cases of experimental chloroform 
intoxication, a deficiency m both fibrinogen and prothrombin occurred By 
varying the dose of chloroform, deficiency m prothrombin alone could be 
produced and the fibrinogen was left virtually unaltered Their data ap- 
peared to indicate that the liver is concerned m the manufacture of prothrom- 
bin It seems justifiable then, to conclude that 1 The hemorrhagic state 
associated with disease of the liver is attributable to a deficiency of pro- 
thrombin which, m turn, is attributable to failure of absorption or utiliza- 
tion of some substance normally present in the diet which required bile for 
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its absorption 2 This substance may be the hypothetical coagulation 
vitamin (vitamin IC) 3 Additional “toxic” factors may deplete the 
supply of prothrombin, as occurs m cases of sweet clover disease and ne- 
crosis of the liver caused by chloroform 

Fiom a clinical standpoint, admimstiation of extracts containing vitamin 
K together with bile or bile salts to patients who have jaundice has rapidly 
reduced an elevated prothrombin time to a point within noimal limits and, 
m certain cases, has prevented hemorrhage or has had a definite inhibitory 
effect on actual bleeding Administration of bile alone to an individual 
who was ingesting an adequate diet has resulted in a shortening of the in- 
creased prothrombin time Administration of vitamin K alone, when bile 
is absent from the intestinal tiact, has had little or no effect m decreasing 
the elevated prothrombin time of one individual 

The results obtained thus far encourage the belief that prevention and 
control of the hemorrhagic diathesis among patients who have obstructive 
jaundice or primary injury of the h\er may be accomplished by adminis- 
tration of bile and concentiates of vitamin K Warner, Bnnkhous and 
Smith at the University of Iowa ha\e obtained independently results which 
confirm this impression ' 

The application of some of these methods of treatment to specific cases 
may be illustrated best by a brief report of two cases The first pertains 
to the management of a case of hepatic insufficiency associated with the 
ascitic stage of cirrhosis , the second, to the problem of cholemic bleeding 

Case Reports 

Case 1 A man, aged 47 years, was admitted to the hospital, giving a history 
of jaundice, ascites, and edema of six weeks’ duration There was a long history 
of alcoholism, and hepatic enlargement had been noted by the patient’s physician 
more than a year pre\ious to admission here Prior to the development of icterus 
he had lost some weight and had bled from the nose and gums On physical ex- 
amination, the striking findings were slight cyanosis, jaundice, anasarca, and mal- 
nutrition, there was some glossitis and the breath had a “mousy” odor The sue 
of the liver and spleen could not be determined because of the large amount of fluid 
present m the abdomen Laboratory studies revealed marked macrocytic anemia, 
the concentration of bilirubin was 3 mg per 100 c c of serum, and retention of 
bromsulphalem was present grade 3 (on a basis of 1 to 4) , the total concentration 
of proteins of the plasma was normal (6 7 gm ) but the albumin-globulin ratio was 
0 45 and the colloidal osmotic pressure was 200 mm of water The clinical diagnosis 
was portal cirrhosis with impending hepatic insufficiency 

Paracentesis was performed two days, 10 days, and one month after admission, 
respectively and two small transfusions (250 cc) were given in the first month the 
patient was m the hospital Because of an inadequate intake of food, glucose was 
given intravenously (1 liter of a 10 pel cent solution) daily for five weeks 

* Since this paper was written a personal communication from Dam and Glavind ha? 
een received They have published preliminary reports (Vitamin K I Den Menneskelige 
™°gie Saertryk af Ugesknft fur Laeger, No 10 pp 248-255, 1938, and Vitamin K in 
urnan pathology, Lancet, 1938, ccx^xiv, 720-721) which are in agreement with the hypo- 
havp S i pro “ ir0m bm deficiency as a cause for hemorrhage in jaundiced patients They 
rnomii t° Prepared an emulsion of spinach, containing vitamin K which reduces the 
gu ation time of blood on intramuscular injection 
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Brewers yeast, iron, and cevitamic acid were given m full doses Diuretics were 
tried cautiously and proved ineffective One month after admission, 1500 cc of a 
solution of 6 per cent acacia was given in three equal and divided doses on successive 
days, the colloidal osmotic pressure rose about 30 mm of water and gradually fell 
off , some increase in the output of urine was apparent and the rate of accumulation 
of fluid was never such as to require tapping thereafter At about this time, intra- 
muscular injections of liver extract were begun and 25 doses (1 cc each) of a 
concentrated preparation was given in the next six weeks , the anemia was corrected 
very slowly and neither the concentration of proteins of the plasma nor the osmotic 
pressure of the serum was affected greatly Three transfusions of blood (500 cc 
each) also were given in this period In spite of the apparent lack of improvement 
in the concentration of the proteins of the blood, the appetite gradually increased 
and the ascites and edema slowly disappeared Eighty-four days after admission 
the patient was dismissed free of jaundice and anasarca, with a virtually normal 
number of erythrocytes The liver and spleen were just palpable but retention of 
dye persisted His physician at home reported that the patient was well and m 
good condition six months later and there had been no recurrence of his symptoms 
after one year 

In reviewing this patient’s clinical course the most remarkable feature 
was the very gradual improvement with almost complete lack of any periods 
of spectacular improvement The lesson to be learned is, of course, that 
persistence may accomplish much in the rehabilitation of these patients and 
that eventual recovery depends on restoration of normal hepatic function 
rather than on elimination of any one feature of the syndrome associated 
with this disease Obviously, this is a slow process, but the results, once 
attained, are eminently satisfactory We have records of several similar 
cases, some of which were not attributable to the use of alcohol or other 
hepatotoxins 

Case 2 The control of bleeding presents a somewhat more dramatic situation, 
one in which prophylaxis is to be preferred to curative treatment A man, aged 51 
years, had cholecystgastrostomy performed for obstructive jaundice caused by 
cancer of the head of the pancreas following four days of preparation with glucose 
intravenously Vitamin K and bile salts were given for one day only before operation, 
because the Quick prothrombin time and the Lee coagulation time had been reported 
as normal on two occasions It was noted by the surgeon at operation that the 
liver was pans green m color and that no bile had been reaching the intestine Im- 
mediately following operation, the prothrombin coagulation time rose from a normal 
level of 20 seconds to 30 seconds and then to 70 seconds , on the third postoperative 
day, signs of internal hemorrhage were apparent By the time the latter report 
was received and before more vitamin K and bile salts could be administered, profuse 
bleeding occurred from the gastrointestinal tract The concentration of hemoglobin 
fell to 4 9 gm per 100 c c of blood and the patient lost consciousness A single 
transfusion of 500 c c of blood had little effect on the prothrombin time as measured 
some six hours later After 2 c c of an extract of vitamin K and 250 c c of bile 
had been administered by a duodenal tube on two successive days, the prothrombin 
time fell to a point within normal limits (20 seconds) and signs of active bleeding 
ceased The same treatment in smaller dosage was continued daily thereafter and 
no further bleeding occurred 

The above experience has been duplicated in other instances and is by no 
means a special circumstance Present difficulties are centered chiefly about 
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the detection of prospective " bleeders ” and the delivery of vitamin K and 
bile into the intestinal tracts of patients who have active bleeding Both 
are technical problems and, doubtless will be overcome , the important con- 
sideration is that in cases of both obstructive jaundice and parenchymatous 
hepatic injury the administration of bile and a vitamm-like material reduces 
the prothrombin time of blood to a point within noimal limits and thereby 
controls or prevents active bleeding 

Summary 

The principal requirements m the treatment of parenchymatous hepatic 
disease appear to be the maintenance of optimal conditions to allow for 
regeneration and repair of the parenchyma of the liver 

The use of special diets high in carbohydrate, vitamin concentrates, and 
liver extract paienterally are valuable in this connection The treatment of 
hepatic insufficiency depends chiefly on the maintenance of a high intake of 
fluid with ample supplies of glucose , no specific protective substances, as yet, 
have been applied successfully to the treatment of this condition The 
hemorrhagic diathesis associated with chronic hepatic disease and jaundice is 
dependent, in part, on deficient absorption of substances necessary for 
coagulation of the blood and, in pai ticular, on depletion of the prothrombin 
of the blood because of hepatic injury The use of bile, bile salts, and 
i ltamm K m treating this condition has been discussed 
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CONGENITAL MALFORMATIONS OF THE PULMONIC 
AND AORTIC VALVES - 

By Donald W Ingham, M D , Rochester, Minnesota 

Congenital malformations of the semilunar valves are relatively infre- 
quent and usually consist of a variation in the number of cusps Acquired 
malformations are seldom found, but must be carefully distinguished fiom 
the congenital form 

„ Simonds, m 1923, collected 209 records of cases of alteration m the 
number of cusps In his paper on this subject, he reported his series to- 
gether with those of three other investigators, a total of 43 cases discovered 
m the course of 15,666 postmortem examinations Abbott, in 1932, in her 
tabulation of 1000 cases, reported 43 instances in which the defects were 
unaccompanied by other lesions and a total of 125 in which the anomaly 
was accompanied by other lesions Simonds gave a logical explanation of 
the mechanism involved m the development of these defects 

Embryology 

In the developmental division of the common arterial trunk into the 
aorta and pulmonary artery, two groups of swellings develop on the inner 
surface of the vessel The four swellings distally situated with respect to 
the heart are the anlagen of the semilunar cusps , later, by descent and torsion 
of the vascular trunk, they come to occupy their normal position The 
swellings proximally situated are two Figures 1, 2, and 3, taken from 
Simonds’ work, will suffice to show the normal division and the supposed 
manner of abnormal division of the aiterial trunk 


Etiology and Types 

A pulmonic valve consisting of four cusps is the most frequent mal- 
formation In the majority of cases, there is no evidence of a previous in- 
flammatory process and most likely this type of anomaly is the result of the 
occurrence of an extra pad or swelling m the common vascular trunk From 
this explanation it would seem that four cusps would occur as frequently m 
the aortic valve as in the pulmonic valve However, four cusps m the 
aortic valve are rare The semilunar cusps are supposedly formed by a hol- 
lowing out process It is probable that an abnormality m this mechanism 
would result m the formation of two cusps from one pad or swelling This 
atter hypothesis does not seem plausible in view of the specimens examined 
m t us series because all the accessory cusps appear as small, interpolated 
* Submitted for publication October 19, 1937 
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structures, well-formed, unattached to the adjacent cusps by adhesions, and 
approximately half the size of the normal cusps If the deformity were 
the result of abnormal hollowing out, one would expect to find two small 
cusps which together would be equal in size to a single normal cusp 

The same possibilities apply to the anomalous aortic valve, consisting of 
four cusps Why this type occurs so infrequently has not been explained 
satisfactorily 

© 

Fig 1 Mechanism of normal division of common trunk into aorta and pulmonary artery 
with the formation of two sets of tricuspid valves (after Simonds) 

© 

Fig 2 Abnormal division of the common trunk with resulting bicuspid aortic valve 

(after Simonds) 

© 

Fig 3 Small interpolated cusp which may be the mechanism in the production of the four- 

cusp pulmonary valve (after Simonds) 

The defects consisting of bicuspid pulmonary and aortic valves may be 
attributable more frequently to an inflammatory process than to a congenital 
defect of development such as those described The bicuspid valve may 
have cusps of equal or unequal size Bicuspid aortic valves are the more 
frequent Prenatal processes or postnatal inflammatory processes possibly 
explain these defects In the latter instance, the condition cannot be con- 
sidered a congenital malformation Postnatal deformity frequently is 
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caused by fusion of two adjacent cusps with a subsequent endocarditis, 
erosion, and ulceration of the paitition, one cusp and one sinus of Valsalva 
remaining In the case of a bicuspid aortic valve resulting from such 
inflammatory change, there is usually a ridge remaining m the middle of 
the larger cusp, which repiesents the point of cleavage This aids m dif- 
ferentiating the congenital and acquired anomalies and has been employed 
by Bishop and Trubek m their valuable contribution to this subject 

In 1886, Osier, in descubing the bicuspid aortic valve, advanced three 
characteristics of the congenital form which would serve to distinguish it 
from the acquired form These are 1 The free edge is usually straight, 
without nodular thickening, indicative of a corpus arantu 2 The attached 
border presents a normal contour or a shallow groove, indicating the junc- 
tion of two cusps 3 The aortic side of the valve presents a more or less 
distinct raphe or frenum which divides or indicates a division into two 
sinuses This raphe varies in position from that of an elevated ridge on the 
aortic wall to a single or double barred ridge extending a variable distance 
along the valve 

When marked calcification of the aortic ring and valves is found, the 
only definite proof of congenital malformation is lack of microscopic evi- 
dence of inflammatory change Bishop and Trubek examined serial sections 
of the raphe which is present in the lower portion of the larger cusp The 
presence or absence of other cardiac anomalies may also be of value m dif- 
ferentiating these conditions Abbott expressed the opinion that the 
bicuspid aortic valve has an etiology that differs from that of a similar 
defect of the pulmonary valve 


Clinical Diagnosis 

Deformities of the pulmonic and aortic cusps, unless associated with 
other cardiac anomalies, do not give rise to clinical signs or symptoms, and 
at present no criteria exist for the diagnosis of these defects 


Prognosis 

If uncomplicated, these defects seem to cause no cardiac embarrassment 
dliey are prone to undergo early calcification and are also subject to ill- 
'll 10115 processes such as subacute bacterial endocarditis Thus, m spite 
o their benign clinical manifestation, they may cause death 

The material studied (table 1) fulfills the qualifications stated by Oslei 
or the identification of congenital valvular defects, doubtful cases were 
no included, and sections were not examined microscopically 

n the 30 cases of alteration m the number of cusps of the pulmonic and 
or ic valves, the most common abnormality was the pulmonic valve of foui 

of S the 1 r defCCt WaS f ° Und m 15 ° f the 30 cases In the clinical re cords 
have Wl mentl0n was not made of signs or symptoms that might 
one to suspect the presence of supernumerary valve leaflets The 
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Table I 


Summary of Material Studied 


Lesion 

Cases 

Aortic valve 


2 cusps 

9 

4 cusps 

3 

Associated anomalies 

5 

Pulmonic valve 


2 cusps 

3 

4 cusps 

15 

Associated anomalies 

2 


defect as seen at necropsy consisted usually of a small, well defined cusp 
approximately half the size of a normal cusp In two cases of the 15, two 
small cusps, equal in size, were found, and in both of these, the valves were 
competent Four cardiac deaths were recorded, three of hypertensive 
cardiac disease and one of chronic adhesive pericarditis Contrary to Foxe’s 
observation, fenestrations were found in 5 of these 15 cases which involved 
all the cusps including the supernumerary one In none of the 15 cases was 
there any associated congenital cardiac anomaly nor dilatation of the pul- 
monary artery 

Of the 30 cases, m3 (10 per cent) there were bicuspid pulmonic cusps 
One of the three patients concerned was a man who died of leukemia at the 
age of 23 years At necropsy, the bicuspid pulmonic valve and dilatation 
of the pulmonary artery were discovered 

The second case of the three was that of a girl who died at the age of 
two months of cardiac insufficiency caused by stenosis of the pulmonary 
artery There were no fenestrations in these cusps and no evidence of acute 
or chronic endocarditis In the third case of the three, that of a boy 18 days 
of age, situs inversus with complete transposition was found at necropsy 

There were nine instances (33 per cent) of bicuspid aortic valve Again 
in this group there were no clinical manifestations of valvular defect 
Among these nine cases, however, there were five of coarctation of the aorta 
The deformity seen at necropsy consisted of two valve leaflets, free at the 
margin in all cases but one , in that case vegetative endocarditis was present 
These two valve leaflets were of approximately equal size and showed no 
evidence of previous inflammatory change which might confuse one m 
classifying the defect as acquired in nature The case m which there was 
evidence of engrafted vegetative endocarditis had no features that would 
lead one to suspect previous inflammation In two of these nine cases the 
coronary arteries came from behind one cusp and had separate openings 
There were no fenestrations m these cusps Two of the nine patients died 
of heart disease, one from hypertensive cardiac disease and one from vege- 
tative endocarditis 

In three cases (10 per cent), the aortic valve had four cusps These 
likewise were clinically silent defects In all three specimens there was a 
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cusp only 0 5 cm wide between the postei lor and the right coronary cusp , 
this small cusp was well defined and was without evidence of previous in- 
flammation The margins of these cusps were remarkably free from change 
There was one cardiac death and that was owing to coronary sclerosis 
There were fenestrations m all the accessory cusps In one case the re- 
maining leaflets were involved while m the other two only the supernumerary 
cusp was fenestrated Cardiac hyperti ophy or dilatation of the aorta was 
not found 

Summary 

Thirty examples of variation in the number of semilunar cusps are re- 
ported In all cases, the lesions caused no clinical signs or symptoms 
This statement, however, would be misleading if mention were not made 
that seven of these cases were associated with other cardiac anomalies of 
clinical significance and one of them, a bicuspid aoi tic valve, was the seat 
of fatal vegetative endocarditis The four-cusp pulmonary valve was most 
frequently found and was associated relatively seldom with other anomalies 
There was an equal number of bicuspid pulmonary valves and four-cusp 
aortic valves Bicuspid pulmonary and aortic valves seem the most im- 
portant because they are associated with grave cardiac anomalies There 
was no case in which a defect was present m both valves 

REFERENCES 

1 Abbott, M E Congenital heart disease In Nelson New Loose-Leaf Medicine, New 

York, Thomas Nelson and Sons, Part 2, Chapter 1, vol 4, 1932, pp 207-321 

2 Bishop, L F, Jr, and Trubek, M Bicuspid aortic valve, a differential study between 

inflammatory and congenital origin, Jr Tech Methods, 1936, xv, 111-131 

3 Osler, W The bicuspid condition of the aortic valves, Trans Assoc Am Phys , 1886, 

i, 185-192 

4 Simonds, J P Congenital malformations of the aortic and pulmonary valves, Am Jr 

Med Sci, 1923, cIxti, 584-595 



SOME OF THE RECENT BIOCHEMICAL CONCEPTS OF 
GASTRIC SECRETION AND THEIR APPLICATION 
TO CLINICAL MEDICINE ' 

By Lay Martin, F A C P , Baltimore, Maryland 

This paper is presented to summarize the data on gastric secretion 
which have originated from this department and which have been reported 
m a series of articles extending over several years The investigation was 
undertaken with the idea of attempting to clarify some of the moot points 
in connection with the changes in the acid-base pattern of human gastric 
secretion, to learn, if possible, the secretory concentration of hydrochloric 
acid and of the neutral chlorides, to determine, if possible, the type of cell 
01 cells secreting these neutral chlorides, and to study the inorganic phos- 
phates during various phases of secretion We were also interested in 
throwing more light on the nature of the substances which composed the 
protein and nonprotein nitrogen portion of gastric juice These findings 
are given below and from them we have been able to propose a more satis- 
factory basis and method for titrating gastric secretion We have also 
attempted to interpret the significance of these data in their clinical sense 
In order to better appreciate gastric secretion let us look upon the stom- 
ach as a membrane, a few millimeters in thickness, which forms the lining 
of the lumen m which the electrolytes and organic compounds of the blood 
are secreted or through which they are transferred This membrane is 
composed of five main types of cell (1) Chief body cells which secrete 
pepsinogen (2) Tarietal cells which secrete hydrochloric acid and perhaps 
neutral chlorides (3) Mucus-neck cells which secrete mucus and salts, (4) 
and (5) The cylindrical epithelium of the foveola and enterochromaffine 
cells whose function m the formation of gastnc juice is but pooily under- 
stood Gastric juice is composed of the products of these cells and of the 
materials transfeired from the blood and hmph to the surface of the stom- 
ach membrane The secretory source from which come the proteins, non- 
protem-mtrogen constituents and phosphates is not understood 

Oui observations were made on the gastric juice of a group of 102 pa- 
tients The juice was aspirated before and at thiee consecutive half-hour 
periods after histamine stimulation 1 The majority of these analyses were 
made on gastnc juice which was not only free from swallowed saliva but 
also from bile, many of the specimens, being quite clear and limpid, were 
almost totally free of mucus Mucus was removed by filtration through 
fine filter paper 

* Read at St Louis meeting of the American College of Phjsicians, April 23, 1937 
From the Gastro-intestinal Division of the Department of Medicine of the Johns Hop- 
Lins University and Hospital 
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Observations on Patients Secreting Hydrochloric Acid in 

Gastric Juice 

The characteristic result of histamine stimulation on the secretion of 
gastric juice was a sudden increase in its volume As the volume increased, 
the appearance of the fluid became clear and limpid An elevation of the 
chloride and free hydrochloric acid concentrations accompanied this in- 
creased volume of secretion There was always a concomitant decrease in 
the concentration of fixed base This finding is illustrated m figure 1 


ANIONS 



Fig 1 Illustrating the changes in the acid-base pattern of gastric juice during successive 
pnases of secretion before and after histamine stimulation 


■\ ien the total content of these substances was calculated from the concen- 
tration and the volume of secretion, it was shown that throughout the half- 
tour periods of observation the actual amounts of base secreted varied 
irectly with the volume of secretion The important factor in the m- 

nmd r Volume of secretlon was ^ increased production of hydrochloric 
> B on sequently, during secretion of gastric juice the lowering of fixed 

secretSl Cei A rat i° n represents dlIutIon and not a decrease m the total volume 
r As the stimulation of histamine waned there was a lowering m 

SdrocZT “a ° f t0taI Chl ° rlde and a m0re decrease ££ 

j nt , c acid content, to balance the latter change there was a corre- 
pondmg increase the concentrat.on of feed base These &dm “ve^ 
subsequently corroborated by Helmer = s were 
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Our investigations have shown that the chloride concentration in the 
extracted filtered gastnc juice in which hydrochloric acid is found varied 
from 80 to 160 milhequivalents, the latter figure approximating the total 
electrolytic strength of the blood serum In the juice from the Pavlov 
pouches of dogs, the limits are reported to be higher, 130 to 165 milli- 
equival ents 

Phosphates have been noted m the gastric secretion of animals and 
humans by various investigators, and oui deteimmations showed that they 
were also present m the gastric juice of our patients The amounts present 
varied from 2 to 8 milhequivalents in those who were able to secrete hy- 
drochloric acid During the height of the secretion of hydrochloric acid 
the concentration of phosphate diminished markedly and correspondingly 
with the base The total amount secreted in half-hour periods remained 
about the same 

The diminution in the concentration of hydrochloric acid during the end 
stages of secretion has been noted by numerous writers Some have fol- 
lowed Boldyreff 3 in believing this to be due to duodenal regurgitation 
others, 4 who have found the same phenomenon to occur in the gastric juices 
obtained after stimulation from Pavlov pouches in the stomach of dogs, 
do not believe this theory In our own studies we found the decrease in 
hydrochloric acid to occui even when the juice showed no change from its 
clear limpid appearance and no trypsm We believe that, although the con- 
centration of hydiochlonc acid may be reduced by duodenal regurgitation, 
this is a secondary reaction, and that the primary cause is a decreased secre- 
tion m volume of acid with an increased secretion of neutral chlorides 

It is customary to speak of neutralization of hydrochloric acid by gas- 
tric mucus In the unfiltered specimen this may serve to dilute the acidity 
but that it does not exert any important neutralizing effect may be seen in 
the following table which is typical of the findings noted in several patients 


Case 54 


Time 

Minutes 

Description 

pH 

Volume 
c c 

Milhequivalents per Liter 

Free HC1 

Total Chlorides 
as Cl 

Base 

Fasting 

Mucus 

1 7 

i 

78 

125 

47 

30 

Mucus + + + 

1 5 

2 

98 

140 

44 

60 

Mucus + + 

1 4 

2 

121 

158 

40 

90 

Mucus 

1 5 

4 

89 

125 

35 


Observations on Patients not Secreting Hydrochloric Acid in the 

Gastric Juice 

There were many patients in whom achlorhydria was noted but m whom 
no organic basis for this condition was demonstrated We classified these 
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cases as benign achlorhydrias In these cases it nas questionable whether 
histamine caused an) significant change m the \olume of secretion The 
chlorides fluctuated from specimen to specimen and in mdniduals The 
lowest amount determined was 67 and the highest 118 milli equivalents pet 
liter The average was about 90 to 100 milhequivalents i e , approximately 
the same as for the chlonde concenti ation in seium In these patients the 
determination of bicarbonates was also impoitant m that the amounts were 
significant, concentrations varying from 5 8 to 30 0 milhequivalents pei 
liter were typical The chloride and bicarbonate ions weie balanced by 
fixed base and by ammonia, the formei being the important ions and gen- 
erally varying directly with the chloride, although somewhat lnghei, es- 
pecially when the bicarbonates were elevated The concentration of am- 
monia m these cases reached lnghei figures than m the acid-secretmg 
patients and became a quantitatively important cation The inorganic phos- 
phates m the patients with achlorhydria varied from 2 to 16 milhequivalents 
Half the determinations were above 8 milhequivalents per liter 


Discussion of Acid-Base Values 


It is enlightening to consider the acid-base balance in the patients with 
benign achlorhydria befoie entering into a discussion of its behavioi m the 
juices containing hydrochloric acid 

The juice we obtained from the achlorhydria patients was mucoid m 
character After filtration it became clear and, as noted above, always con- 
tained chlorides and bicarbonates After histamine stimulation there was 
usually some change m the acid-base pattern but not of a degree to produce 
any new departure It seems likely that the chlorides found in cases of 
achlorhydria originate m the fluid accompanying the mucus secretion This 
point is emphasized here, since it is possible that the parietal cells secrete 
chlorides as both acid and neutral salts and that the amount of each secreted 
depends upon the nature of the stimulus, consequently, these cells have to 
be looked upon as a possible source of secretion of neutral chlorides m 
achlorhydria 


A real difference was observed m the gastric secretion of these patients 
whose resting juice did not contain hydrochloric acid but who secreted it 
after histamine stimulation The latter specimens showed a marked in- 
crease m the chloride concentration which was always associated with hy- 
drochloric acid If the chlorides found m the achlorhydric fasting juice 
represent in part neutral chlorides secreted by the parietal cells, it would be 
expected that there would be a decrease in the total amount of neutral 
c llorides secreted after histamine stimulation had caused an outpouring of 
ydrochloric acid We have noted a decrease m concentration of neutral 
c orides but our calculations do not show a decrease m the total amount 
°h it °? d u S Secreted duntl g the half-hour periods Therefore, it is prob- 

trV ln! ? t XC f S f, cretlon ° f chlondes was cau sed solely by the stimulated 
secretion of hydrochloric acid 
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From our graph (figuie 2) it is evident that the total chlorides may be 
secreted in a concentration equal to the total electrolytic concentration of 
the blood seium, appi oximately 160 milhequivalents per liter However, 
there are many more instances in which the total chloride concentration of 
the extracted specimens is hypotonic This may be due to two causes 
(a) The parietal cells may seciete chlorides at a concentration equal to or 
below the total electrolytic strength of the serum, or, (b) an isotonic 
parietal secretion of chlorides may be diluted by the lower chloride concen- 
tration of the fluid which accompanies the gastric mucus 
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rilLLI EQUIVALENTS PER LlTER BASE (°) AND Total ChLORIDE (*) 

Fig 2 Illustrating the amounts of fixed bases and of the total chlorides of gastric iuicc 
as a function of the hydrochloric acid secretion 


Although the chlorides of the extracted specimens were at times isotonic 
with the total electiolytes of the serum, hydrochloric acid was never so high, 
it did, however, approach this value This may also be due to two causes 
(a) The parietal cell may secrete chlorides as both hydrochloric acid and 
neutral chlorides In analyzing the data obtained on our specimens this 
condition has to be taken into serious consideration, (b) an isotonic parietal 
secretion of hydrochloric acid may be diluted by the hypotonic chloride 
fluid which accompanies the gastric mucus 

Many of the gastric aspirations were clear and limpid and contained 
only minimal amounts of mucus The combined neutral chloride and 
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acid chloride concentration of several of this type of secretion were hypo- 
tonic Whether there was sufficient neutral salt in the fluid accompanying 
the mucus to dilute a postulated isotonic hydrochlonc acid secretion we 

cannot say ; 5 

At this point it is enlightening to considei Hollander's investigations 
He obtained gastric secretion after histamine or food stimulation from 
Pavlov pouches made on the stomachs of dogs From his findings he con- 
cluded that “ The parietal secretion is essentially an isotonic solution of 
hydrochloric acid, and contains no fixed base The alkaline component is 
an isotonic solution the principal constituents of which are neutral chlorides 
and bicarbonates, the concentration of the former being appreciably greater 
than that of the latter Thus there can be no doubt that the chlorine 

content of the gastric juice of the highest degree of purity conceivable 1 e 
parietal secretion, is certainly in the form of the hydrochloric acid and not 
at all as alkaline or alkaline earth chlorides ” 

There can be little doubt from his words that he believes that the parietal 
cells secrete essentially only hydrochlonc acid and at an isotonic concen- 
tration He infers that the reason it is found in lower concentrations m 
the gastric juice is because it has been diluted by isotonic neutral salts or 
because it is neutralized, although only to a slight degiee, by an isotonic 
solution of bicarbonates and that these latter substances are secreted by 
cells other than the parietal If this conclusion is correct, it follows that 
at the onset of a free flow of “ pure gastric juice ” cells other than the 
parietal discontinue the secretion of chloride and bicarbonates That this 
occurs m normal human gastric juice has not been proved 

At the risk of irksome reiteration it may be restated that, m the human 
gastric secretion, even the clearest specimens obtained were found to con- 
tain significant amounts of neutral chlorides These it is true might repre- 
sent that secreted with the mucus and it is very tempting to so credit their 
origin If this were so, it would be reasonable to believe that hydrochloric 
acid was secreted into the human stomach m concentrations isotonic with 
the total blood electrolytes, as Hollander states is true m dogs However, 
there is one reservation to the complete acceptance of this idea hydrochlonc 
acid is secreted into the stomach to provide a fluid of suitable hydrogen-ion 
concentration to permit pepsin activity If “ pure gastric juice ” contained 
only hydrochloric acid, it would be of no value to the animal economy 
Hollander says that the amount of organic material contained m his purest 
specimens was approximately zero 

We have found a fall m the protein nitrogen during the height of secre- 
tion, but significant amounts always persisted We also made studies on 
the peptic activity of the specimens and found a direct relationship between 
the concentration of hydrochloric acid and the peptic activity Perhaps m 
specimens of highest hydrochlonc acid concentration more purified pepsin 
is to be found The point to be made is that although hydrochloric acid of 
isotonic strength may possibly be secreted into the gastric juice the resultant 
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should not be called “ pure gastric juice ” A gastric juice without neutral 
chlorides may be a physiological and desirable one but so far it has not been 
demonstrated m man A gastric secretion lacking in pepsin is neither 
physiological noi desirable 

Protein and Nonprotein Nitrogen Constituents 

In addition to the studies described above observations were also made 
on other constituents, to be found in human gastric juice which was essen- 
tially uncontammated with regurgitated duodenal contents and saliva It 
was noted that, at pH 3 5, protein could be quantitatively precipitated by 
tungstates After acidification of the mucus-free, limpid, filtered gastric 
juice with glacial acetic acid, a portion of the protem-like material could be 
precipitated by making the solution 33 per cent with acetone This protein 
is crystalhzable and has its isoelectiic point at pH 3 5 We have called it 
gastro-globulm c The amoiphous material carried down with it all the 
pepsin and urease 7 m the ongmal solution Analyses of the crystals to 
determine their pepsin strength have not yet been made Urease had been 
sought foi as a means of explaining the relatively large amount of ammonia 
and the small amount of urea which were found in the original gastric 
juice 

It is important to note that the 33 pei cent acetone filtrate contains a 
protem-like material to which is attached a carbohydrate molecule which 
forms osozones and which accounts for all the carbohydrates in the mucus- 
free gastric juice That it represents the carbohydrate of dissolved mucus 
is unlikely, since the 33 per cent acetone-soluble material is dialysable and 
does not react chemically as mucus 

When the proteins and protem-like materials were removed from the 
gastric juice by tungstate at pH 3 5 the filtrates of a large series of cases 
were analysed for several nonprotem nitrogen constituents, namely non 
protein nitrogen, urea, ammonia, uric acid and ammo acid It was found 
that m a series of patients secreting gastric juice of noimal hydrochloric 
acid concentration the quantity of each was usually found within fairly 
restricted limits Average amounts were nonprotein nitrogen 25 to 35 mg 
per cent, uric acid 2 to 5 mg per cent, ammonia 5 to 7 mg per cent, urea 
2 to 4 mg per cent, ammo acids 5 to 7 mg per cent In benign achlor- 
hydrias these constituents were present m about two-fold concentration, in 
pernicious anemia, in three-fold, in gastric carcinoma with achlorhydria, in 
four-fold This last finding might be of diagnostic significance m the dif- 
ferential diagnosis of certain cases of gastric ulcer and carcinoma 8 Speci- 
mens of the gastric juice of patients with nephritis and blood-nitrogen re- 
tention were found to have even higher amounts of the various nonpiotem 
nitrogen constituents 

The foregoing data are of importance m understanding the significance 
of the conventional method of titration of gastric juice with NaOH when 
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Topfer’s solution and phenolphthalem are used as indicators At the end 
point of Topfer’s, about pH 3 8, the free hydrochloric acid of the gastric 
juice is neutralized However, at this point moie than hydrochloric acid 
has been neutralized, for the iso-electric point of gastro-globulm is pH 3 5 
and the other protem-like material is also precipitated at that point by tung- 
stic acid Consequently, it is fair to assume that in titrating the gastric 
juice to an end point with Topfer’s solution as an indicator, one not only 
determines the free hydrochloric acid but also the combined acidity There- 
fore, titration from pH 3 8 to an end point with phenolphthalem, pH 8 5, 
determines the buffer value of the gastric juice to this point This may 
be of significance, but as yet we have not found out its true meaning nor 
determined the value of such an observation in clinical pathology If such 
titrations are still done they should be given their real terminology,. namely, 
buffer value of gastric juice from pH 3 8 to 8 5, and the usage of the term 
“ combined acidity ” should be discarded s 

Discussion 

The application of these more recent studies to routine clinical gastric 
analysis serves at least one useful purpose It should limit the number of 
gastric analyses to those cases m which some definite information is de- 
sired The information which we can gam from gastric analysis in gen- 
eral may be summarized as follows 

1 Presence or absence of hydrochloric acid 

2 Normal or excessive secretion of mucus 

3 Presence or absence of gross blood — not due to trauma 

4 Elevated non-protein nitrogen in certain cases 

5 Presence or absence of pepsin 

Ihese five potentialities may be further discussed with some advantage 
1 litratable acidity of the gastric juice varies markedly m the normal 
individual and also depends upon the method used for stimulating its flow 
It may be considered as within normal limits if it is above 20 milliequivalents 
or units 

In peptic ulcer it is usually high and in carcinoma it is usually low If 
one of these pathologic conditions is suspected, a high or low titratable acid- 
ity (including achlorhydria) is of significance However, an achlorhydria 
is nor always an indication of organic pathological change, Keefer and 
loomfield 10 have found that its incidence increases with age A high ti- 
tratable acidity is common in normal individuals 

In cases of macrocytic anemia, the proof of an achlorhydria is of funda- 
mental import, but it must be remembered that the lowering of titratable 
acidity is to a large degree in direct relation to the decrease in the numbers of 
red blood cells and is, therefore, to be expected m association with the 
microcytic anemias 
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2 In these days with so much attention being paid to the diagnosis of 
gastritis, an entity as yet not clearly understood, the demonstration of an 
increased secretion of gastric mucus may be of diagnostic importance 

3 Free blood in the gastric contents affoids direct evidence of some 
pathological change and necessitates further and more detailed study of the 
wall of esophagus, stomach and duodenum 

4 An increase in the nonprotein nitrogen of the gastric secretion has 
been noted in several conditions It is elevated in achlorhydria It is espe- 
cially high in the achlorhydna of cancer and may serve as a diagnostic aid 
in differentiating some cases of gasti ic cancel from peptic ulcer It is note- 
worthy that it is markedly elevated m cases of nephritis in which there is 
blood-nitrogen retention In these instances the stomach may be function- 
ing as an organ of nitrogen excretion 

5 Pepsin has generally been reported as absent in cases of pernicious 
anemia, nor is it found in large infiltrating tumors of the stomach wall 

Conclusions and Summ \ry 

When gastric secretion stimulated by histamine begins, a fluid of chang- 
ing acid-base equilibrium is secreted into the normal stomach The element 
common to these changes is chlorine which is always found m the gastric 
juice Appropriate stimulation will cause it to be secreted into the stomach 
in greater concenti ation than in the resting juice, and any significant in- 
crease m the chlorides is accompanied by an increase in the titratable acidity 
It will often be accompanied by an increased volume of secretion of hydro- 
chloric acid whose concentration in the extracted juice varies mveisely with 
that of the fixed base (neutral salts) In human gastric secretion the ab- 
sence of neutral salts has not been noted Chloride concentration of the 
gastric juice equal to the total electrolytic strength of the serum has been 
found In the majority of instances the formei was below this level The 
question of the monocellular source of the chloride secretion remains an 
open one 

The human gastric juice also contains a protein, gastro-globulm, which 
has been crystallized and is closely associated with pepsin and urease There 
are one or more protein-like materials present and one or more of these have 
caibohydrate molecules attached In this juice there are also such materials 
as ammonia, urea, uiic acid and ammo acid whose concentrations m the 
normal and certain abnormal individuals usually fall within predictable 
limits 

For reasons given above the usage of the term, combined, acidity, is 
considered as incorrect and for clinical purposes the titration of gastric juice 
should be carried out to an end point with Topfer’s solution, approximately 
pH 3 8, since at this point practically all of the acid chlorides both as hydro- 
chloric acid and protein chlorides have been determined 
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It is believed that gastric analysis should not be resorted to as a routine 
diagnostic piocedure but that it should be performed only in those cases 
m which information concerning this secretion is of real importance 
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“ There is no disease more conducive to clinical hi 
aorta ” — Osier 

Aneurysms of various types have long be 
type to be described came to be known as false an 
rupture or wounding of an artery, the sac which 
the adjacent tissues or newly formed connects 
aneurysm is the term applied to a commumcatic 
vein If it is direct, the lesion is known as ane 
there is an interposed sac it is named vai icose an 
rarely be due to traction or erosion resulting fron 
occasionally may be of mycotic, or of embolic ori. 

True aneurysms are those m which one or mo 
the wall of the tumor The least common of tl 
anewysm m which lupture of the mtimal coat all 
between the intima and media for varying distam 
tion of a new tube The most frequent aortic ; 
anewysm m which usually only a portion of the 
form or cylindrical form, though occasionally 
branches may be dilated, and it is then known as a 
there is the sacculai anewysm, a circumscribed bt 
sel with the formation of a sac connected to the li 
by a definite ring It is the last disease entity 
concerned 

Historical 

At the request of the Council of the Sydenham 
translated and edited selections from the principal write 
from the earliest times to the end of the eighteenth ce 
under the title of “ Observations on Aneurysms,” m 18 
literature up to the nineteenth centum , appearing below 
this work or from Major’s 2 “ Classic Descriptions of 
Galen, 1 m the second century, first described fal 
trauma to an artery Four centuries later, Aetius, 1 m 
eluded lesions due to rupture of an artery without exte 
in the neck, saying, “ it very commonly happens 
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dally m the chest, or about the spleen and mesenteiy, where violent throbbing is fre- 
quently observable ” 

Late m the sixteenth century, Ambroise Pare 2 wrote the first published note ot 
the relationship of aneurysm to syphilis He said “ The Aneurismes which happen 
m the internal parts are incurable Such as frequently happen to those who have 
often had the unction and sweat for the cure of French disease, because the blood 
being so attentuated and heated therewith that it cannot be contained m the receptacles 
of the Artery, it distends it to that largeness as to hold a man’s Fist, Which I have 
observed in the dead body of a certain Taylor who by an Ancurisma of the Artenous 
vein suddenly whilst he was playing at Tennis fell dead, the vessel having broken, 
his body being opened I found a great quantity of blood powred forth into the ca- 
pacity of the Chest, but the body of the Artery was dilated to that largeness I 
formerly mentioned , and the inner coat thereof was bony ” 

Richard Wiseman, 2 m his works published m 1696, gave two causes for internal 
aneurysms “ 1 The internal Cause is, the impetuousity of the Bloud, which moving 
with greater violence m its Chanels than the Artery can sustain, doth force its iva) 
through the side of the Vessel Secondly, from the quality of the Bloud, which 
being too sharp or thin, erodes the Vessel, or, being highly fermented by other causes, 
bursts through all ” 

Lancisi, 1 1728, published an extensive discussion of aneurysm He applied the 
terms “ true ” and " false ” but not in the modern sense True aneurysms were 
those in which a weak arterial wall occurred either from external trauma or from 
internal causes as "deficiency or debility of the villi ” False aneurysms were those 
due to “ increased power of the impulse, produced by violent efforts in porters 
and trumpeters ” In his Proposition XXXII “ On the mode of formation, the causes, 
and symptoms of a syphilitic aneurysm ” Lancisi described skeletal erosion by an 
aneurysmal sac “ As an acrid fluid, distilling from the aneurysmal cyst or sac, 
may penetrate as far as the bones or ligaments, which it may gradually corrode, 
and wear away, so, on the contrary, it may sometimes happen that the lymph, abound- 
ing in syphilitic humours, may, first of all, give rise to congestion in the bones and 
ligaments , but by and by, having become more acrid, and settling in the external coat 
of the artery, it may begin to corrode, and thus to dilate it into an aneurysm ” He 
also discussed mercury as a cause of aneurysm “ The whole influence of mercury 
in giving rise to aneurysms consists m the strength of the impulse by which the 
weakened lymph and blood are forced and tossed about on all sides ” Further, he 
believed that “mercurial fluid” in the vessels caused distention of them just as it 
caused swelling of the salivary glands Lancisi also described the clot which often 
forms m aneurysmal sacs, as follows, “ The polypous body, by obstructing entirely 
the canal of the vessel prevents the direct passage of the blood, interrupting the 
circulation, and compelling the fluid to take a collateral route Hence from this cause, 
the pulse is often obliterated at the wrist, as happened to the Marchioness Paulutio ” 

In 1736, Petit 1 described aneurysms due to puncture of a vessel as aneutysms 
of effusion, and others as anew ysms by dilatation He pointed out that the latter 
presented a thrill, rarely present m the former, and that by applying the ear, a dis- 
tinctive sound could be heard 

Wilham Hunter, 1 in 1757, published a detailed account of the case of a patient 
with an aneurysmal sac pointing through the chest wall, which oozed blood for 
some weeks before death An autopsy v'as done In his discussion he used the 
terms true” and "false” in the modern sense Also he described the symptoms 
o pressure he had encountered in five cases of aneurysm 

Donald Monro, 1 1760, m a long paper on the subject of aneurysm, made the first 
reterence, in the English literature, to syphilis He said, ‘ Sometimes a scorbutic 
or venereal taint, or some other acrimony in the blood, has been accused ” 
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In 1761, Morgagni 2 published “The Seats and Causes of Disease” In 1725 
lie had had the opportunity to perform an autopsy on the body of a young woman 
who had died during sexual intercourse A small aneurysm was found, one-half 
inch above the aortic valves, which had ruptured into the pericardium The first 
descuption of the gross pathology of syphilitic aortic disease is as follows “That 
is to say, in some places whitish marks of a future ossification occurred, in others, 
some small foramina, as it were, had begun to be foimed, and m still other places 
were paralleled furrows, drawn longitudinally, and in this manner was the surface 
of the artery unequal here and there ” Even earlier, in 1708, Morgagni had noted 
similar changes in the aorta of another young woman who had died due to aneurysmal 
rupture 

Corvisart 3 described, in 1806, various symptoms and signs which may be en- 
countered m aortic aneurysm, pointing out that the diagnosis is difficult unless the 
sac points externally He called attention to the thrill, retro-manubrial dullness on 
percussion, smallness and inequality of the pulse, and a whistling sound when the sac 
compresses the trachea Bertm 4 in 1833, and Flint 5 in 1859 added further to the 
clinical description of aneurysms of the thoracic aorta In 1878, Oliver 0 published a 
short note describing tracheal tug 

Welch, 7 in 1875, presented data attempting to prove that syphilis was the cause 
of aortic aneuiysm in 66 per cent of 53 cases of aneurysm found at autopsy in 
soldiers He described his gross findings, and stated, “this disease of the aortic 
coats may retrogress but if extensive or severe, as a rule it is followed by one of 
three fatal phases — formation of aneurysms, implication of aortic valve, or hyper- 
trophy with or without dilatation of one ior more of the heart’s cavities ” The 
paper was very unfavorably received and its discussants, among whom was Sir 
William Gull, openly expressed their unbelief An unfriendly review soon followed 
in the Lancet Welch answered this by a published letter in the same journal 

In 1888, Thoma 8 wrote concerning the pathology of aneurysmal formation, and 
considered as its cause, arteriosclerosis due to marasmus, lead, syphilis, gout, et 
cetera 

It had been recognized for some time that syphilis was mainly a vascular dis- 
ease, when Dohle 9 in 1895 discussed the microscopic changes m syphilitic aortitis and 
their bearing upon the formation of aneurysm In this paper he reviewed a case 
which he had reported in 1885, describing the pathology of syphilitic aortitis 

Then came the discovery of the Spirochcta pallida by Schaudmn and Hoffmann 10 
in 1905, m the primary lesions of syphilis In the following year, Reuter 11 de- 
scribed the organism in the wall of the aorta m aortitis 

The importance of syphilis as a cause of aneurysm thus became established 

Material 

Studies of large series of cases collected from the literature have ap- 
peared m the past, but such material drawn from many sources suffers from 
lack of uniformity in study Hare and Holder 12 and Boyd 13 have pub- 
lished the largest collected reports 

From 1905 to 1935 inclusive, 1038 patients were admitted to the wards 
of Charity Hospital, m New Oi leans, in whom a diagnosis of aneurysm of 
the thoracic aorta was made At the Vanderbilt University Hospital, 
from 1925 to 1936 inclusive, 75 patients were so diagnosed in the wards and 
clinics The combined material from the two institutions (1113 patients) 
represents a recorded experience with this disease of such magnitude as to 
justify analysis, since it constitutes the largest material subjected to review 
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Fiom the 1113 hospital recoids of aneurysm of the thoiacic aorta, theie 
have been selected 633 for this study The remainder weie excluded be- 
cause they did not meet the rigid catena demanded foi inclusion These 

criteria were as follows 


1 The demonstration of aneuiysm at necropsy (165 cases) 

2 A history and physical findings compatible with the presence of 
aneurysm, and in addition eithei, (a) a visible expansile tumor eroding the 
chest wall (120 cases) or, (&) the roentgenologic eudence of a saccular 
aneurysm arising from the aorta 

On the basis of such rigid selection, it seems that any error is on the 
side of failure to include m the study some cases which were discarded 


Incidence 

The aorta is the most frequent vessel to be involved in the formation of 
aneurysm Further, it is the thoracic poition which is especially affected 
The frequency of aneurysm m the thoiacic aorta as compared with other 
vessels is shown m table 1 (Aneurysms due to trauma are not included ) 
Seventy-three of the cases of aneuiysm of the abdominal aorta were studied 
and reported by the author 14 

Table I 


Diagnosis of Aneurysm in the Chanty Hospital Group 
(1905 to 1935) 


Site of Aneurysm 

Number 

Thoracic aorta 

1038 

Abdominal aorta 

95 

Carotid artery 

12 

Innominate artery 

10 

Subclavian artery 

3 

Iliac artery 

2 

Pulmonary artery 

2 

Anterior vertebral artery 

1 


The incidence of aortic aneurysm fluctuates within wide limits in va- 
rious countries, and m the United States it varies with the section of the 
country, because of the unequal distribution of the negro race Obviously 
the incidence will differ as between private and charitable institutions 
There are surprisingly few publications dealing with the incidence of 
aortic aneurysm m large series Those available have been considered 
from two viewpoints, the clinical and the necropsy incidence 

The clinical incidence will vary a great deal with the accuracy of the 
study Generally patients studied on hospital wards will show a greatei 
number of aortic aneurysms than patients m the Out-Patient services 
Boyd 13 says aneurysm is 15 times more common m hospital series than m 
ambulant series, but gives no data as proof of this In table 2 have been 
assembled the statistics of the clinical diagnoses of aortic aneurysm m 
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Table II 


Frequency of the Clinical Diagnosis of Aortic Aneurysm in Various Hospitals 


Author 

Hospital and Years 

Number 

of 

Aneurysms 

Ratio 

per 

Patient 

Browne 10 

St Bartholomew’s Hospital, 1867-83 

228 

1 

350 

Eichors 1C 

Zurich Medical Clinic, 1884-1901 

28 

1 

1200 

Wolpert 16 

University of Berlin, O P D , 1895-1905 

55 

1 

1359 

Dahlen 16 

Stockholm (Hospital), 1897-1906 

22 

1 

790 

Osier 17 

Johns Hopkins Hospital (Medical Wards), 1889- 
1909 

231 

1 

105 

Allen 1 7 

Melbourne Hospital 

298 

1 

157 

Lemann 18 

Touro Infirmary, O P D 

47 

1 

300 

Kampmeier 

Vanderbilt University Hospital, 0 P D and 
wards, 1925-1936 

75 

1 

1080 

Kampmeier 

Charity Hospital, wards only, 1905-1935 

1038 

1 

756 


various hospitals thioughout the woild They are not comparable because 
some are from ward studies and some from out-patient series Further, 
the statistics probably include aneurysms of various types, whereas the 
present study deals only with the saccular variety At Vandeibilt Univer- 
sity Hospital the diagnosis was made 75 times giving ati incidence of about 
1 1080 However, if this is corrected by applying the criteria of the 
present study only 44 cases of the 75 are found acceptable, the incidence 
then becomes 1 1840 In the 30 year period covered by the Charity Hos- 
pital senes, there were 774,774 admissions, and since the diagnosis of aortic 
aneurysm was made 1038 times, the incidence was 1 756 But if only the 
593 acceptable cases aie taken, the ratio is 1 1306 admissions 

In table 3 are given the results of various necropsy studies Lucke and 
Rea 10 have collected the material from Germany, Austria, the Scandinavian 


Table III 

Incidence of Aortic Aneurysm at Necropsy in Various Countries and in Certain Hospitals in 

the United States 



Hospital 

Necropsies 

Ratio 

India 

Calcutta Medical College 11 

5,900 

1 

196 

Germany and Austria 10 

160,145 

1 

111 

Scandinavian countries 16 


5,490 

1 

109 

Great Britain 16 


36,500 

1 

74 

United States 

Philadelphia General Hospital, 1867- 
1916 

16,200 

1 

41 

Lucke and Rea IC 

12,000 

1 

43 

Osier 19 

University of Penn Hospital, 1875-1916 
Tohns Hopkins Hospital (Med Wards) 

2,200 

1 

34 

Warthm 20 

University of Michigan Hospital, 1909- 
1929 

1,675 

1 

52 

Kampmeier 

Vanderbilt University Hospital, 1925- 
1936 

1,653 

1 

331 

Kampmeier 

Author’s Negro male 

Chanty Hospital, 1905-1935 

12,053 

1 

73 

Med Service, Chanty Hospital (4 years) 

284 

1 

18 
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countries, Gieat Britain, and from the United States Unfortunately the 
statistics for this country are probably not i epresentative, because of the 
total of 16,200 necropsies, 14,400 occuned m Philadelphia Hospitals and 
m Johns Hopkms Hospital which probably admitted moie coloied patients 
than comparable northern hospitals Boyd 13 states that postmortem sta- 
tistics indicate that aneurysms account foi 0 1 to 0 9 per cent of deaths in 
American cities In the present study, it was found that at Vandeibilt Uni- 
versity Hospital, where relatively few negroes are admitted, the incidence 
was one saccular aoitic aneuiysm to 410 necropsies At Chanty Hospital 
12,053 necropsies had been performed m the 30 yeai penod, with an in- 
cidence of one case of thoracic aneurysm to 7 3 neciopsies In ordei to 
contrast the incidence of postmoitem proved aortic aneurysms m negro 
males alone with that of the general hospital frequency the following figures 
are of interest In a foui year penod 284 necropsies were done on patients 
from the 29 bed, negro male division of the medical seivice under my care 
at Charity Hospital Among these were 15 cases of saccular aortic aneu- 
rysm, giving an incidence of 1 18 necropsies 


Table IV 

Incidence of Aortic Aneurysm in S year Periods as Related to Hospital Admissions 


Years 

Accepted 

Cases of 
Aneurysms 

i 

Hospital 

Admissions 

Ratio of 
Aneurysms 
to Admissions 

1906-1910 inclusive 

42 

47,736 

1 

1136 

1911-1915 inclusive 

79 

74,117 

1 

925 

1916-1920 inclusive 

91 

90,613 

1 

995 

1921-1925 inclusive 

109 

105,330 

1 

966 

1926-1930 inclusive 

136 

166,086 

1 

1221 

1931-1 936 4 mclusive 1 

134 

282,480 

1 

2854 


Table 4 is of interest because it may indicate the trend of the occurrence 
of aneurysm The incidence of aneurysms is analyzed with reference to 
admissions In the single years as well as for the 30 year period, the cases 
accepted for this study were roughly about one-half of the cases diagnosed 
Thus this table presents no special selection This decrease, by more than 
half, m the frequency of aneurysm lends support to the belief that the lesion 
is becoming more infrequent, whether due to more fiequent and adequate 
treatment, or to some other cause 


Etiology 

Syphilis This disease is accepted as the specific etiologic factor m the 
great majority of cases of aneurysm of the larger vessels 

Though it is recognized that the history of a genital sore does not neces- 
sarily mean that the sore was syphilitic in nature, such piesumptive evidence 
will, nevertheless, be presented A history of a genital chancre was obtained 
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from 241 patients (38 per cent) and of a labial lesion m one instance Only 
five of the 242 patients were women, and each of these five gave a history 
of a vulval lesion 

The date of the primary sore is no doubt inaccurate m many of the 
patients, especially among the negroes, but in table 5 are given the data as 

Table V 


Time Elapsed from Chancre to'Onset’of Symptoms 


Years not specified 

22 

1-5 years 

21 

6-10 years 

30 

11-15 years 

45 

16-20 years 

68 (one lip) 

21-25 years 

24 

26-30 years or over 

' 32 

Total 

242 


recorded regarding elapsed time from the sore to the date of history taking 
The intervals ranged fiom 5 to 30 years Noteworthy is the fact that the 
second decade (11 to 20 years) before admission included 113, or about 
one-half, of the aneurysm patients reporting a genital lesion It thus ap- 
pears probable that aortic aneurysms make themselves evident from 10 to 
20 years after infection in untreated individuals Among the 4000 cases 
collected from the literature by Boyd, 13 200 gave a history of a primary 
lesion, and an average of 20 years had elapsed from the time of infection 
to the date of diagnosis of aneurysm 

The blood Wassermann test presents more acceptable evidence of syphilis 
than a history of a genital lesion This test was done m 467 patients or 
73 7 per cent of the material (In the remainder the test was not done, 
either because the patients were seen in the first decade covered by this study, 
or because early death after entering the hospital prevented it ) 

Of the 633 cases, 467 had a Wassermann test, 112 had neither a serologi- 
cal test nor a history of a genital lesion, and 54 had had a primary lesion 
but no Wassermann test Of the 467 tested cases, 291, or 62 per cent, 
gave a positive Wassermann reaction, and 176, or 38 per cent were negative 
Among the 291 positive reactors were 118 (40 5 per cent) with a history 
of a genital lesion Among the negative reactors were 70 (39 per cent) who 
had had a sore 

As evidence of syphilis, then, there was a positive Wassermann test or 
a history of a genital sore (with or without a negative Wassermann reac- 
tion) in a total of 415 cases In addition there were two cases without 
either of these criteria, but with a positive spinal fluid Thus there was 
clinical evidence of syphilis in 417 cases, or m 65 per cent Necropsy was 
done m 35 cases m which the Wassermann test was negative, and m 73 
cases without serological study In these 108 examinations the gross oi 
microscopic diagnosis of sjphihs was made 33 times (three of these had 
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had a chancre) It is thus found that 447, or 70 per cent, of the cases in 
this study may be accepted as being definitely syphilitic The necropsy 
protocols of the early yeais of the period covered, and of the coroner cases 
were brief and confined to gross findings, thus accounting for the few 
cases presenting pathological evidence of syphilis in the absence of clinical 
studies It seems quite obvious that if satisfactoiy examinations had been 
carried out m the early cases that had neither Wasseimann tests nor careful 
postmortem studies, the proof of syphilis would have been much more fre- 
quent 

To obtain more accuiate information m this lespect, the Vanderbilt 
cases, and the cases of the last decade of the Charity Hospital were separately 
analyzed Among the 44 Vandeibilt Cases were 16 with either a negative 
or no serological test Nine of the 16 had either a history of a sore, positive 
necropsy diagnosis, or aortic insufficiency as evidence of syphilis These m 
addition to those with positive Wassermann tests give an incidence of 
proved syphilis m 84 pei cent Of the 269 cases of sacculai aneurysm, 
occurring m the last 10 years of the Charity Hospital study, 117 had either 
a negative or no Wassermann test Of these 36 had a histoiy of genital 
sore, 17 moie had a neciopsy diagnosis of syphilis, and 12 had aortic in- 
sufficiency These cases m addition to the 152 with a positive serological 
leaction give an incidence of syphilis m 81 pei cent 

Ai tenosclei osis Artei losclei osis is occasionally thought of as a cause 
of aneurysm That atheroma may be a secondary factor in conjunction 
with syphilis seems probable, but the location of the process m the mesaorta 
which results m a bulging of the aortic wall, with its predominant lntimal 
involvement, indicates that arteriosclerosis is not a major etiologic factor 
Old age itself does not offer proof that ai teriosclerosis is the cause of 
aneurism In this series, there were 19 patients over 50 years of age, m 
whom necropsy showed syphilitic lesions Three of these were over 70 
years old 

Hypei tension This condition has in the past been assigned a role in 
the production of aortic aneuiysm As in the case of arteriosclerosis, if 
hypertension plays any part at all, it must be only secondary m nature, since 
it does not lead to mesaortitis Possibly hypertension m the presence of 
disease of the media may aggravate the tendency to saccular dilatation It 
is important to emphasize m this connection that only hypertension, which 
is unassociated with aortic insufficiency, might be of significance In table 

ai e anal} zed 64 cases of aneurysm with a systolic blood pressure of over 
160 mm 

No cases of aneurysmal sac on a mycotic or embolic basis were found 
nor were there any due to tuberculosis 

Race Aneurysm appeared most often m the negro This is not sur- 

b f aUSe ° f the §reafer mcl dence of syphilis m this race and because 
ment is so commonly neglected Of the 633 cases, 482, or 76 per cent, 
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Table VI 


Si\ty-Si\ Cases of Aneurysm with a Systolic Pressure of Over 160 mm 


Age 

Wass 

Pos 

Wass 

Neg 

No Wass 

S) philis 
Autopsv 

Atiieroma 

Autopsy 

No Data 
Autops\ 

Cases 

Aortic 

Insuf 

Cases 

Aortic 

Insuf 

Cases 

i 

Aortic 

Insuf 

26-35 yrs 

2 

■Hi 

1 

— 







— 



36-45 yrs 

11 


5 

4 

2 

1 

1 



1 

46-55 yrs 

12 


10 

3 

1 

— 

4 

— 

2 

56-65 yrs 

9 


6 

1 

— 

— 

— 

— 

— 

66-75 yrs 

4 

i 

2 


: 



1 



were negroes, and 24 pei cent, oi 151 were white (This series included 
one Filipino and one Pueito Rican ) 

In the Vanderbilt University Hospital group the incidence of white to 
colored patients with aneuiysm was 15 3 In the Charity Hospital group 
it was 13 1, whereas the latio of white to colored hospital admissions was 
12 1 in the last decade Osier’s 18 Johns Hopkins Hospital series showed 
a ratio of white to negio patients with aneuij'sm of 2 6 1, but with an ad- 
mission ratio of 4 1 Lucke and Rea, 10 in Philadelphia, found a ratio of 
white to colored patients of 2 3 1 while admissions were 15 1 

Since syphilis is the accepted etiologic factor in production of 
aneurysms of the large vessels, and because syphilis is found more often in 
the male, aneurysm of the aorta would be expected to develop more often in 
this sex This is shown to be true m the present series Thus, 379 (59 8 
per cent) were negro males, 131 (20 8 per cent) were white males, 103 
(16 1 per cent) were negro females, and only 18 (2 8 per cent) were white 
females To express it in another way, the incidence of thoracic aortic 
aneurysm was in the ratio of, male to female, as 3 7 1 in the colored, and 
as 7 9 1 in the white group If these figures are averaged, the ratio is 
5 8 1 Boyd 13 m his 4000 collected cases found a latio of 5 8 males to 1 
female, and Lucke and Rea 10 in necropsy statistics, found it to be 4 2 1 
Age Generally, the members of the medical profession think of aortic 
aneurysm as occurring m patients of about 40 to 50 years of age Age in 
itself is a minor factor, however Only the years elapsed since the primary 
syphilitic infection are of importance 

Therefore, m the case of the negro, whose sex-life often begins early, 
and whose syphilitic infection is more often acquired earlier, it is not un- 
common to see full-blowr cardiovascular syphilis at a comparatively early 
age In this series, nine gave an age of from 20 to 25 years , seven negroes 
and one white were males, and one was a negress In the 26 to 35 year 
old group, there were 62 males and 18 females of the colored race, and 8 
males and 3 females of the white race Sixteen per cent of all the cases 
were in persons of less than 35 years of age 























SACCULAR ANEURYSM OF THORACIC AORTA 


633 


The highest incidence of aortic aneuiysm m the negroes was m the 36 
to 45 year oid gioup, where there were 130 males, and 42 females, or 32 3 
and 40 7 per cent of their respective groups The greatest incidence among 
white males was in the 46 to 55 year group, with 46 cases, or 34 5 per cent 
Among white females six cases, 33 pei cent, appeared in each 10 year span 
of 46 to 55, and 56 to 65 years Table 7 presents the distribution of aortic 
aneurysms with regard to age, sex, and race 

Occupation (Table 8 ) Hard manual labor has been accepted as being 
of great secondary importance to syphilis m the causation of aortic aneurysm 

Table VII 


Distribution of 633 Aortic Aneurysms, as Regards Age, Sex and Race 


Age in years 

Other 
{ Races 

! Negro 
Males 

im 

Negro 

Females 

White 

Females 

20-25 yrs mclus 



; 7 

i 

1 



26-35 vrs in cl us 

— 

62 

8 

18 

3 

36-45 yrs mclus 

1 

130 

31 

42 

1 

46-55 vrs mclus 

— 

115 

46 

29 

6 

56-65 yrs mclus 

1 

45 

31 

12 

6 

66-75 yrs mclus 

— 

18 

13 

1 

1 

76-85 yrs mclus 

— 

2 

— 


1 

Age not given 

— 

— 

1 

— 

— 

Total 

1 

2 

379 

1 

131 

1 

103 

18 


Table VIII 


Occupation of 633’Patients with Aortic Aneurysm 



Negro 

White 

Males 

Laborer 

280 

49 

Farmer 

25 

10 

Skilled laborer 

4 

11 

Clerk 

1 

Q 

Baker 


A 

Barber 

1 

1 

9 

1 

Watchman 

1 

9 

Cook or waiter 

Peddler 

2 

i 

Railroadman 


Merchants 



Chauffeur 

7 

0 

Minister 

9 


Porter 

8 

6 


Miscellaneous 

4 

No occupation given 

37 

30 

Females 

379 

131 

Housework 

Housewife 

65 

6 

Laundress 

0 

10 

Cook 

y 

— 

No occupation 

9 

15 

2 

~ _ 

103 

18 
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This led Oslei to join ‘ Venus, Mars and Vulcan ’ as a triad responsible for 
aneurysm The role of heavy work is borne out in the present study The 
table indicates the large percentage of males who engaged in hard work as 
common labor or in farming 

As was pointed out above, the incidence of aneuiysm m females is one 
to about six m males, whereas the incidence of syphilis in the two sexes is 
usually given as four females to six males The difference in these ratios 
is probably due to less exposure and lighter work in the female, though 
it must be recognized that geneially syphilis runs a more benign course 
m the female 


Anatomical Classification 

From an anatomical viewpoint, aneurysms may be classified according 
to the portion of the intra-thoracic aorta involved This anatomical classi- 
fication is of clinical value from the standpoint of the symptomatology, 
physical signs, prognosis, and complications which may be expected 

This paper will consider the clinical aspects of aneurysmal sacs arising 
from the four main portions of the thoiacic aorta — ascending, transverse, 
and descending segments of the aich, and the descending thoracic aorta 
In the study of the 633 cases, two additional classifications were added 
In one group the site of the sac could not be accurately placed, and therefore 
these 14 cases were labelled merely as ‘ aneurysms of the arch ’ The second 
group consisted of 23 cases in which there were two or more sacs which 
obviously might lead to mixed clinical pictures 

The detailed study of this paper is therefore based upon 596 cases dis- 
tributed among the four anatomical divisions of the thoracic aorta See 
table 9 for the distubution as related to sex and color 


Table IX 

Anatomical Site of Sac as Related to Se\ and Color 


Aortic Segment 

Negro 

Males 

| * 

White 

Males 

Negro 

Females 

White 

Females 

Other 

Races 

Arch 

6 

6 

1 

1 

— 

Ascending arch 

129 

39 


6 


Transverse arch 

124 

34 


5 

2 

Descending arch 

85 

40 

18 

4 

— 

Thoracic aorta 

22 

5 

3 

— 


Multiple sacs 

15 

7 

1 

2 



For years saccular aneurysm arising from the ascending arch has been 
known as “ aneurysm of signs ” Sacs arising from the aortic arch, between 
the aortic valve and origin of the innominate artery, may attain great size, 
often with few symptoms, and tend to point anteriorly through the chest 
wall There were 214 examples of this type For the sake of simplicity, 
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four cases in which the sac arose from the sinuses of Valsalva have been 
included m this group 

Transverse arch aneurysm is known as “ aneurysm of symptoms ” 
Saccular aneurysm was found at this site in 205 cases This segment of 
the arch is intimately related to the esophagus, trachea, left bronchus and 
left recurrent laryngeal nerve Because of narrowness of the thoracic inlet 
and the presence of these vital structures, it is olrvious that aneurysms of 
the transverse arch are pi one to pioduce symptoms since, as they expand, 
they encroach upon these structures 

The descending arch lies to the left of the third to sixth dorsal verte- 
brae, close to the esophagus and left bronchus Often a sac m this area is 
silent, but when it points, it does so posteriorly through the chest wall to 
the left of the spine There were 147 cases of aneurysm of this segment 

Much less common than any of the above groups are aneurysm of the 
descending thoracic aorta, that part of the aorta extending from the sixth 
to twelfth dorsal vertebrae Sacs arising from this portion often reach 
immense size without symptoms or signs, and it is in this group that the 
clinician is most likely to be surprised upon roentgen-ray or postmortem 
examination There were 30 cases of aneurysm in this division of the aorta 
In his 4000 collected cases, Bo} d 13 found the ratio of sacs in these segments 
to be, m ordei, 10-7-3-1 , m the present study the latio is 7— 7— -5—1 

Chief Complaint 

In table 10 are listed, with their frequency, the complaints which brought 
the patients to the hospital These will be more fully considered under a 
discussion of symptomatology 


Table X 
Chief Complaint 



Ascend 

Arch 

(214 cases) 

Trans 

Arch 

(205 cases) 

Descend 

Arch 

(147 cases) 

Descend 
Thor 
(30 cases) 

Pam 

Dyspnea 

Cough 

Tumor 

Palpitation 

Hoarseness 

Dysphagia 

Hemoptysis 

No history 

112 

94 

35 

37 

18 

10 

5 

i 

114 ! 

80 

45 

28 

13 

19 

13 

3 

7 

103 

42 

34 

10 

8 

20 

5 

6 

8 

25 

3 

3 

2 

3 

7 

i 


1 ost important is the fact that pam was the mam symptom the patients 
comp ained of This is significant if the figures are compared with those of 
ie table of symptoms, where dyspnea is found more frequently than pain, 
ough it appears less often as a complaint 
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Symptomatology 

The duration of symptoms m the majority of cases had been from two 
to 12 months In table 11 the cases are grouped according to the duration 

Table “XI 


Duration of Symptoms 



Ascend 

Arch 

(214 cases) 

Trans 

Arch 

(205 cases) 

Descend 

Arch 

(147 cases) 

Descend 
Thor 
(30 cases) 

1 wk or less 

23 

! 

7 

1 

2 

1 

1 to 4 wks 

26 

31 

18 

5 

1 to 3 mos 

40 

38 

26 

3 

3 to 6 mos 

36 

41 

28 

8 

6 to 9 mos 

15 

16 

11 

2 

9 to 12 mos 

32 

23 

18 

4 

12 to 18 mos 

9 

10 

7 

2 

18 to 24 mos 

14 

12 


1 

2 to 3 yrs 

8 

7 

7 

3 

4 yrs 

2 

1 

— 

— 

5 yrs 

2 

5 

— 

— 

6 yrs 

4 

— 

3 

— 

10 to 15 yrs 

1 

2 

— 

— 

Yrs ? 

2 


2 



of symptoms, whenever this was recorded The time elapsed from the 
onset was no more than one year m 71 per cent of the ascending, 76 per 
cent of the transverse, 70 per cent of the descending, and 76 per cent of the 
descending thoracic segment cases In a few instances m each group, symp- 
toms had been of less than a week’s duration, and m an occasional instance 
as long as from 5 to 15 years 

In table 12 are given the symptoms, and frequency of these, m saccular 
aneurysms of the thoiacic aorta 


Table XII 

Symptoms of Aneurvsm of the Thoracic Aorta 


Symptoms 

Ascend 

Arch 

(214 cases) 

Trans 

Arch 

(205 cases) 

Descend 

Arch 

(147 cases) 

Descend 
Thor 
(30 cases) 

Pain 

132 

123 

106 

26 

Dyspnea 

140 

131 

76 

10 

Cough 

117 

119 

75 

9 

Palpitation 

32 

18 

11 

3 

Hoarseness 

34 

63 

36 

2 

Dysphagia 

16 

40 

12 

2 

Hemoptysis 

18 

17 

19 

3 

Tumor 

37 

32 

10 

2 

Edema of legs 

43 

24 

14 

i 

“Choking spells” 

2 

15 

2 

• — 

Vertigo 

17 

20 

7 

• — 

Sputum 

42 

45 

26 

5 

No history 

9 

7 

8 

i 
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Pam was present in about 60 per cent of the cases of ascending and 
transverse arch groups It occurred in 72 per cent of the descending arch 
and in 86 per cent of the descending thoracic aneurysms Usually the pain 
was described as pressing, boring, and, more often than not, constant in 
nature Undoubtedly m most instances such pam can be explained by 
pressure of the sac eithei upon certain structures, or, more often, on portions 
of the chest wall giving pam of segmental distribution In some cases the 
pam was described as of anginal t} pe, probably due to either involvement of 
the coronary orifices m the syphilitic aortitis, or to aortic insufficiency, either 
of which would lead to myocardial ischemia 

The site and radiation of pam is of importance because of the erroneous 
diagnoses which often result, and therefore these featuies have been tabu- 
lated m table 13 In a fair number the detailed site of pam was not given, 

Table XIII 


Site and Radiation of Pam in Aortic Aneurysm 


Site of Pain 

Ascend 

Arch 

(214 cases) 

Trans 

Arch 

(205 cases) 

Descend^ 

Arch 

(147 cases) 

Descend 
Thor 
(30 cases) 

Chest, in general 

35 

37 

16 


Chest, right 

31 

3 

4 


Chest, left 

2 

20 

25 

6 

Chest, precordial 

11 

8 

4 


Chest, retrosternal 

1 5 

9 

4 


Chest, substernal 

• 2 

6 


1 

Neck 

17 

6 

4 


Face or head 

2 

2 

4 


Shoulder, right 

13 

7 

2 



Shoulder, left 

1 

10 

10 

1 

Shoulder, both 

3 

5 

2 


Arm, right 

15 

5 



Arm, left 

4 

10 

l8 

i 3 

1 

Arm, both 

1 

4 

1 

Back, in general 



2 


Back, mterscapular 

9 

13 i 

6 

8 

Back, right 

Back, left 



3 

2S 

A 

Flank, left 




2 

Epigastrium 


7 

ii 

2 

Abdomen 

9 


10 

12 


t ie patient s statement for “ chest-pam ” being all that was recorded The 
site of the sac accounts for the frequency of pam in the right chest in the 
ascending arch group, and* m the left chest m the transveise, descending 
an thoracic aorta group (Transverse arch aneurysms are found to point 
more often to the left than to the right ) 

ie greater frequency of precordial pam m the ascending arch cases 
may possibly be on the basis of more frequent involvement of the coronary 
on ces or aortic valvular incompetency Regarding pam referred to the 
ea ’ Is merest that one patient had a mastoidectomy because of pam 
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referred to this region Some textbooks call attention to the frequency of 
pain referred to the left shoulder and left arm, but state that pam referred 
to the right upper extremity is rare This has probably been emphasized be- 
cause it suggests angina rather than aneurysm In 28 cases of ascending 
arch aneuiysm pam was referred to the right shoulder or arm Pam in 
the left arm or shoulder occurred m 18 of the descending arch cases In 
the case of the transverse segment involvement, 12 had pam referred to the 
right and 15 to the left upper extremity Thus it is seen that pam radiating 
to the right upper extremity is by no means rare Pam was referred to the 
back infrequently except m the presence of descending arch aneurysms Of 
this group, 31 oi about one-fifth had pam in the left back, and over one- 
third of the descending thoracic group also had pam at this site, due to the 
tendency for the sacs to point posteriorly when arising from these segments 
Abdominal pam occurred in over one-third of the descending thoracic seg- 
ment group and was doubtless produced by segmental radiation due to 
pressure upon the lower intercostal nerves 

Dyspnea occurred more often than pam in some groups It was present 
in practically 65 per cent of the ascending and transverse arch aneurysm 
cases One-half of the descending arch and one-thud of the descending 
thoracic cases showed breathlessness Dyspnea is most often due to 
tiacheal, bronchial or pulmonary compression 

Cough appeared in roughly one-half of the cases m each group with the 
exception of the aneurisms of the descending thoracic aorta Sputum 
accompanied cough m about one-fourth to one-fifth of the cases Cough 
and sputum are manifestation of pressure on the respiratory tract causing 
irritation and impaired drainage of secretions Hemoptysis was found in 
a few cases and was, no doubt, associated with pressure upon trachea, 
bronchus or lung At times, an aneurysmal sac ei odmg into the respiratory 
tract may ooze blood for days, before rupture occurs Again, pressure may 
lead to bronchiectasis with which may be noted cough, sputum and hemop- 
tysis The congestion due to compression of the lung may lead to blood- 
stieaked sputum These three symptoms associated with fever and certain 
physical findings have frequently led to an erroneous diagnosis of pul- 
monary tuberculosis 

The incidence of hoarseness was greater m the transverse and descend- 
ing arch aneurysms due to their relationship to the recurrent laryngeal nerve 
However, a sac of the ascending arch, pointing upward, may lead to pres- 
sure on the light laryngeal nerve, a fact not generally recognized This 
will be discussed later 

Dysphagia was found most often in the transverse arch group because 
of the intimate relationship to and pressure upon the esophagus 

Edema of the lower extremities occurred most often in the ascending 
arch cases because of the greater frequency of aortic insufficiency and con- 
gestive heart failure in this group 
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Tracheal compiession, causing “choking spells,” was found more fre- 
quently m the case of sacs of the transverse arch because of the lessened 
opportunity of expansion of a sac m this location without compression of 
adjacent structures 

Vertigo, probably associated with abnormalities m the origin of the 
carotid arteries from the arch, appeared most often in the presence of 
aneurysm of transverse and ascending arch segments 

Miscellaneous symptoms, not noted m the table, will be bnefly enum- 
erated Motor and sensory disturbances in the right arm occurred m four 
cases of ascending aich lesions Edema of the face and neck appeared m 
two cases of ascending and m four cases of transverse arch aneurysms 
Pulsation and bulging of the chest wall were occasionally noted by the pa- 
tients In two ascending, one descending arch and four descending thoracic 
segment cases, the aneurysm was accompanied by nausea and vomiting 
Hematemesis was noted in one descending arch case Swelling of the left 
shoulder was noted once in the transverse arch group as was swelling of the 
left arm m another Aphonia occurred once, also in this group Para- 
plegia was present in two descending arch cases 

Physical Signs 

The physical findings are summarized in table 14 If the physician will 
recall the directions that an expanding aneurysmal sac may take, and the 
anatomical structures which may be pressed upon, the symptoms and signs 
become clarified 


Table XIV 

Physical Signs m Aneurysms of the Thoracic Aorta 


Physical Signs 


Tracheal tug 
Thrill 

Diastolic shock 
Pulsation, suprasternal 
1 ulsation, upper chest 
I ulsation, rt upper chest 
Pulsation, It upper chest 
1 ulsatior , supra-clavicular 
Pulsation, neck 
Pulsation, It interscapular 
Retrosternal dullness 
Dullness right of sternum 
Cardiac enlargement 
bystohc murmur at apex 
stolic murmur at base 
Diastolic murmur at base 
Aortic second accentuated 
Signs of cardiac failure 
Fever 


Ascend 

Arch 

(214 cases) 

Trans 

Arch 

(205 cases) 

Descend 

Arch 

(147 cases) 

Descend 
Thor 
(30 cases) 

14 

22 

7 

1 

38 

22 

19 

2 

10 

11 

10 

I 

8 

21 

A 

6 

i 

33 

Tr 




A 

9 

14 

i 

2 

6 

2 


— 

— 

17 

i 

45 

62 

9 


26 

— 




79 

64 

38 


96 

64 

60 

n 

59 

35 

21 

4 

54 

33 

26 

4 

25 

38 

26 

1 

30 

21 

11 

1 

42 

49 

37 

7 
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Tracheal tug would be expected to be produced more often by sacs of 
the transverse and descending segments, but from the table it may be seen 
that, contrary to general teaching, this sign may also be produced by ascend- 
ing arch sacs This is true because at times sacs appear on the lesser cur- 
vature of the arch, and also because they may occasionally point to the left 
Thrills are felt more easily over those sacs which point externally, and 
this accounts for their frequency in ascending and transverse segment 
aneurysms Diastolic shock was noted about equally in the groups Pul- 
sation and retrosternal dullness are so obviously related to the anatomical site 
and direction of pointing of the sac that it seems needless to discuss this 
more than to call attention to the table 

The diastolic murmur of aortic incompetency was noted in 25 per cent 
of the cases of the ascending arch sacs, whereas it was present m 16 and 
17 per cent of tiansverse and descending arch aneurysms respectively, and 
in 13 per cent of descending thoracic aneuiysms This difference is to be 
expected because of the site of aortitis Of the 117 cases with aortic in- 
sufficiency, 51 had a blood piessure higher than 140 mm and of these 23 
had a systolic pressure of over 160 mm 

Cardiac enlargement was recorded in 37 per cent of aneurysms of the 
first segment, 31 per cent of the second or transverse, and 25 per cent of 
the descending arch segment These figures are probably not accurate 
since an error not uncommonly made in aneurysm of the aoitic arch is the 
interpretation of downward and outward displacement of the heart as 
cardiac enlargement Systolic murmurs at apex or base are difficult of 
interpretation from records The former murmur is in many cases no 
doubt evidence of a relative mitral insufficiency accompanying a hyper 
trophied and dilated left ventricle The signs of cardiac failure were found 
most often in the ascending arch group and associated with a regurgitant 
lesion of the aortic valves Congestive heart failure is not a part of the 
picture of aortic aneurysm In this series it occurred m 14 per cent of 
ascending, 10 per cent of transverse, 7 5 per cent of descending and 3 3 per 
cent of descending thoracic aortic lesions 

Because of the number of vital structures which may be compressed or 
distorted by an expanding aneurysmal sac a great variety of abnormal find- 
ings may be noted (Table 15 ) 

In the circulatory system the most fiequent effect of pressure is venous 
engorgement This may be noted in the head, upper extremities and over 
the upper chest Generally, it seems that sacs of the ascending and trans- 
verse arches have the most marked effect because they are so located as to 
most easily obstruct the venous return from head and arms Edema of the 
face, neck and arms, and cyanosis were found in these two groups, as may 
be seen m table 12 Dilated veins of the upper chest and shoulders were 
also noted in the case of sacs arising from these segments of the aortic arch, 
m 12 to 13 per cent of each group Occasionally one sees the most extreme 
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Table XV 


Signs of Pressure Due to Aneurysmal Sacs 


Signs 

Ascend 

Arch 

(214 cases) 

Trans 

Arch 

(205 cases) 

Descend 

Arch 

(147 cases) 

Descend 
Thor 
(30 cases) 

Edema, face and neck 

3 

4 

1 

— 

Edema, right arm 

Edema, left arm 

2 

1 

5 

— 

— 

Cyanosis, head and neck 

1 

4 



Dilated veins, upper chest 

22 

28 

*- * 


Dilated veins, rt shoulder and 

5 



1 

arm 

Dilated veins, It chest and 





shoulder 

! 


19 


Trachea deviated to right 

1 4 

7 

! 


Trachea deviated to left 

3 

1 

1 


Respiratory stridor 

9 

24 

10 


Esophagus, pressure (barium) 

2 

9 

1 

1 

Pupils, unequal 

4 


4 

1 

Pupils, left dilated 

3 

8 

4 


Pupils, right dilated 

2 

2 

i 

— 

Vocal cords, abnormal 

7 

10 

• — 

1 

Vocal cords, paralysis, left 

1 

6 

8 

— 

Vocal cords, paralysis, right 

2 

— 



— “ 

Pulses unequal 

4 

i 

3 

— 

Pulse, right weak 

3 

6 



— 

Pulse, right absent 

4 

2 

— 

— 

Pulse, left weak 

6 

4 

6 

1 

Pulse, left absent 

1 

7 

— 

— 

Paralysis right arm 

2 

— 

— 

— 

Compression myelitis, paraplegia 

— 

— 

2 

— 

BAophthalmus, left 


1 




and exaggerated venous pattern over the chest with blood flow downward 
to anastomose with dilated veins over the abdomen 

Tracheal displacement must have been more common than was recorded 
in the case records, for in my experience it has been noted very frequently 
Respiratory obstruction as made evident by stridor was met with most often 
m the transverse arch group, 12 per cent Esophageal pressure as shown 
by barium was occasionally met with, again most often m transverse arch 
aneurysms 

Pupillary changes, dilatation or constriction, have been most often ex- 
plained by pressure on the sympathetic chain Wall and Walker 21 have at- 
tempted to explain such findings on the basis of inequality of the blood 
pressure They found large pupils with low blood pressure, and constricted 
pupils with high pressure Amsocoria was noted by them as due to uni- 
lateral change m pressure In 26 cases of thoracic aneurysm they found a 
relationship between the pupils and the pressure The findings in this series 
do not agree with such an idea, since dilation of the left pupil, the most fre- 
quent abnormality, was found six times with the blood pressure equal m both 
arms, and found in the presence of a higher piessure on the left side, and 
again with higher pressure on the right There was no relationship between 
blood pressure differences m the two arms and type of pupil irregularity 
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Weakness 01 paralysis of the vocal cords was recorded as listed m the 
table As would be expected from the anatomical relations of the recurrent 
laryngeal neive, the vocal cord abnoimahties were manifest more often on 
the left than on the right side But it should be pointed out that if the sac 
points upward m the case of ascending arch aneurysm, there may be suf- 
ficient distoision of the light laryngeal nerve, where it loops about the sub- 
clavian artery, to lead to abnormality of the right vocal cord 


Table XVI 


Data on Blood Pressure in Aortic Aneurysm 



Ascend Arch 

Trans Arch 

Descend Arch 

Descend Thor 

BP recorded in 

126 

119 

77 

18 

Of these, both arms 

76 

75 

36 

9 

BP lower on right 

10 

6 

5 

— 

BP absent on right 

3 

1 

— 

— 

BP lower on left 

9 

22 

12 

— 

BP absent on left 

1 

2 

— 

— 

BP absent, both arms 

1 

1 




Systolic and Pulse Pressures 


Systolic Pressure 

Number of 
cases 

Aortic 

Insuf 

Pulse Pressure 
(within 5 mm ) 

Number of 
cases 

85 to 90 mm 

3 

1 

12 

i 




20 

2 

90 to 110 mm 

60 

4 

15 

7 




25 

27 




45 

21 




55 

3 




70 

1 




110 

1 

110 to 125 mm 

55 

9 

25 

8 




35 

11 




45 

27 




60 

8 




80 

1 

125 to 140 mm 

89 

20 

30 

13 




45 

32 




55 

27 




75 

12 




90 

3 

140 to 180 mm 

128 

45 

45 

21 




55 

25 




65 

27 




85 

39 


! 


112 

11 




125 

1 




150 

1 

180 to 220 mm 

21 

6 

35 

60 

2 

1 




80 

9 




95 

6 




120-140 

3 

Over 220 mm 

6 

1 

85 

3 



i 

110 

3 

















SACCULAR ANEURYSM OF THORACIC AORTA 


643 


The blood piessuie was recorded in 340 01 57 per cent of cases Read- 
ings m both aims were made m 196 or 57 6 per cent of those having had a 
deteimmation made The blood pressure was lower m the light arm m 21, 
and absent m four It was lower on the left side m 43, and absent in three 
On the left it was lowered most often in the presence of transverse segment 
sacs A difference of less than 15 mm was not considered significant 
Bilateral absence of demonstiable blood pressuie was found once (Table 
16) 

In table 16 are listed also, the data in geneial as regards the blood pres- 
sure findings In 128 cases, or m 38 per cent of those having blood pressure 
records, the systolic pressure was from 140 to 180 mm As was noted 
earlier, there were 117 instances of aortic insufficiency, of which 51 had a 
pressure of ovei 140 mm Since there were 155 cases In which the systolic 
pressure was over 140 mm , it is seen that aoitic regurgitation was present 
in only one-tlnrd of the individuals with hypertension 

Pulse inequalities and differences of blood pressure m the two aims, 
may be explained either on the basis of pressure by the sac upon vessels as 
they leave the arch, or by loss of pressure in arteries arising fiom an 
aneurysmal sac In expansion of the sac some piessure is lost Inequality 
or absence of the pulse on one side was found m 8 per cent of cases with a 
distribution as recorded m table 15 Complete bilateial absence of pulsa- 
tion was not recorded once, though m one instance the pulse was extremely 
weak and the blood pressure could not be recorded Bilateral absence of 
the radial pulse is a rare condition In 1930, Kampmeier and Neuman 22 
added a fourth suck case to the only three which could be found in the 
literature 

Signs of pointing of an aneurysmal sac were eithei a localized bulging 
of the chest wall, with pulsation, or an expansile tumor piojectmg from or 
through the chest wall The greatest number were found among the 
ascending arch group since aneurysms m this location tend to point anteriorly 
and to the right There were 79 of these which constitute 37 per cent of 
the ascending arch aneurysms Sixty-four or 31 per cent of the transverse 
arch aneurysms produced signs of a pointing sac One-fourth of the 
aneurysms of the descending arch showed evidence of erosion through the 
chest wall, most often posteriorly Table 17 gives in detail the sites of 
localized bulging or expansile tumors 

Roentgenologic Examination 

4he roentgen-ray was used in the study of each of the 44 cases of 
aneurysm of the Vanderbilt University Hospital series, and in 447 of the 

larity Hospital cases Aneurysm was diagnosed by this means m 471 
of the total 633 cases 

The accuracy of the roentgen-ray examination may be seen by a com- 
p ison ot the roentgen-ray and necropsy diagnoses Of the 165 cases m 
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Table XVII 


Site of Pointing Aneurysmal Sac 



Ascend 

Arch 

(214 cases) 

Trans 

Arch 

(205 cases) 

Descend 

Arch 

(147 cases) 

Descend 
Thor 
(30 cases) 

Local bulging with pulsation 





Manubrium 

— 

6 

— 

— 

Lt sterno-clavicular 

— 

6 





Rt upper chest 

17 

2 

— 

— 

Lt upper chest 

— 

— 

10 

— 

Lt interscapular 

— 

— 

2 

2 

Tumor, with pulsation 





Manubrium 

— 

18 

— 

— 

Rt sterno-clavicular 

26 

12 

— 

— 

Suprasternal 

1 

— 

1 

— 

Rt upper chest 

33 

— 

— 

— 

Lt upper chest 

2 

17 

11 

— 

Lt neck 

— 

3 

— 

| 

Lt mterscapular 

— 

— 

11 

4 

Lt lower chest, back 




2 


which postmortem examination was done, there were 75 in which roentgen- 
ologic study had been made In 15 of the 71 Chanty, and m 2 of the 4 
Vanderbilt cases, the aortic lesion had been missed, or an error of 22 6 per 
cent of the cases coming to necropsy In some of these, associated findings 
made the recognition of a sac impossible For example, two of the Charity 
Hospital cases were diagnosed as having pleural efitusion by the roent- 
genologist, and at necropsy this was found to be present, obscuring the 
aortic lesion Similarly, massive collapse of the lung interfered with the 
delineation of a sac m one case Other diagnoses in cases having aneurys- 
mal sacs at necropsy were “ lulus shadow ” m one, pulmonary tuberculosis 
in one, tumor of left lung in one, “ density in left lung ” m one, pneumonia 
of right lower lobe in one, and a shadow was described m two but not inter- 
preted There were five cases 'in which no abnormality was noted upon 
roentgen-ray examination, but in which aneurysmal sacs were found at 
necropsy 

Roentgenologic examination showed calcification m the aneurysmal sac 
m 11 cases Erosion of sternum, clavicles and ribs anteriorly was re- 
corded a number of times This observation generally was of no assistance 
to the clinician, for m all cases an expansile bulging or tumor was visible 
However, erosion of one or more vertebral bodies m sacs arising from the 
descending arch or descending thoracic aorta was demonstrated m some 
cases, and such findings were of great assistance m the evaluation of symp- 
toms or signs In the descending arch cases, there were nine in which 
erosion of one or more dorsal vertebrae occurred, from the third to eighth 
inclusive, and in three there was erosion of the posterior arcs of one or 
more ribs on the left side, from the fifth to eighth inclusive Vertebral 
erosion by sacs of the descending thoracic segment was seen in five cases, 
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with involvement of one 01 more vertebrae from the sixth dorsal to first 
lumbar inclusive In six, the posterior arcs of one or more of the left ribs, 
from the seventh to twelfth inclusive, were eroded Among the 23 cases 
of multiple sacs, four showed erosion of vertebiae fiom the third to eighth 
dorsal, and erosion of ribs occurred m two cases (There was a lare case 
of an ascending arch sac which eroded the fourth to sixth dorsal vertebrae 
on the right side, found at necropsy but not noted upon roentgen-ray 
examination ) 


Cause of Death 

Among the 633 cases of thoiacic aortic tmeurysm, 247 or 39 per cent 
died m the hospital Necropsy was done in 165 cases or m 67 pei cent of 
the deaths 

The causes of death, determined either clinically or at neciopsy, are listed 
m table 18 Rupture of the aneurysmal sac occurred in 98 oi in 39 per 

Table XVIII 
Cause of Death 


Cause of Death 


Rupture, It pleura 
Rupture, rt pleura 
Rupture, esophagus 
Rupture, trachea 
Rupture, external, shin 
Rupture, pericardium 
upture, respiratory, site not known 
Rupture, mediastinum 
Rupture, It bronchus 
Rupture, rt bronchus 
Rupture, esophagus and It bronchus 
Rupture, It upper lobe 
Rupture, rt upper lobe 
Rupture, stomach 
Rupture, esophagus and It pleura 
t upt ure, abdominal cavity 
Rupture, adhesions of It lung 
Rupture, pulmonary artery 
Rupture, of abdominal aneurysm 
Respiratory obstruction 
Cardiac failure 
Heart block 
Angina pectoris 
Coronary closure 
aneurysmal sac 
Pneumonia 
Edema of lungs 
Pulmonary infarct 

Mihary i ung abscesses 

Acm?n U ephr,t, f s IUng ^ PCncard!um 
Carcinoma of prostate 
hemiplegia 
Cause unknown 


by pressure of 


Total 


Arch 

Ascend 

Arch 

Trans 

Arch 

Descend 

Arch 

Descend 

Thor 

Multiple 

— 

1 

1 

6 

8 

1 

— 

3 

— 

3 

2 


z 

2 

6 

3 

8 

5 

1 

2 


2 

6 

2 

— 

— 

— 

2 

— 

2 

5 




— 

1 

2 




1 

— 

2 

— 

2 

— 

— 

2 

— 

— 

— 

1 

— 

— 

— 

— 

1 


z 

— 

2 

1 

1 

1 


j 

1 



1 

1 

1 

1 

1 

1 

— 

3 

9 

25 

8 


1 

2 

15 

1 

1 

5 

1 

3 

2 

2 

* 

9 

9 

3 



2 

— 

4 

1 

— 

— 


— 

1 

2 

1 

1 

1 

— 

1 

1 

1 

13 

12 

7 

3 

2 

8 

74 

71 

60 

19 

15 
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cent of the deaths Respiratory obstiuction was the next most common 
cause of death, occurring in 46 (18 per cent), over half of which were m 
cases of transverse arch aneurysms Cardiac failure as a cause appeared 
next with 29 (115 per cent) such instances Pneumonia, probably due to 
bronchial obstruction, led to death in 23 cases, or 9 per cent As may be 
seen m the table, a variety of causes of death appeared in isolated instances 


Cases or Multiple Aneurysmal Sacs 

More than one sac was described upon roentgen-ray examination or 
at necropsy in 23 cases of the series Eight of the cases came to necropsy, 
and of these five had two sacs and three showed three sacs 

The duration of symptoms was no more than one month in two cases, 
one to three months in four cases, three to six in three cases, six to nine in 
three cases, and nine to 12 months m six cases Three were of more than 
a year’s duration, and m two no history was given 

Though no syndrome can be set up for a given combination of sacs, the 
clinician should not neglect to keep multiplicity of sacs in mind m the pres- 
ence of symptoms inexplicable upon the basis of one sac Incidentally, the 
roentgen-ray examination was fairly accurate m its diagnosis m this group 

Prognosis 

With comparatively few exceptions, the duration of life, after the onset 
of symptoms in aneurysm of the thoracic aorta, is to be measured in months 
Table 19 has been compiled to show the duration of symptoms in fatal cases 
The small group of multiple aneurysm cases which died have not been in- 
cluded for m some it was not known which sac led to the fatal issue 

Table XIX 


Time Elapsed from Onset of Symptoms to Death 



Ascend 

Arch 

Trans 

Arch 

Descend 

Arch 

Descend 

Thor 

Less than 1 \vk 


3 

1 

— 

2 to 4 wks , inclusive 

2 

6 

4 

— 

2 to 3 mo , inclusive 

10 

11 

10 

5 

4 to 6 mo , inclusive 

11 

17 

11 

3 

7 to 9 mo , inclusive 

11 

8 

7 

1 

10 to 12 mo , inclusive 

2 

i 1 

6 

— 

13 to 18 mo , inclusive 

7 

7 

4 

4 

19 to 24 mo , inclusive 

9 

5 

1 2 

2 

3 yrs 

6 

1 

3 

1 

4 yrs 

1 

— 

— 

1 

6 yrs 

1 

— 

1 

— 

14 yrs 

— 

1 

— 

— 

15 yrs 

1 

— 

— 

— 

“Years” 

1 



— 

— 

No history 

12 

11 

11 

2 

Total 

74 

1 

71 

60 

19 
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In arnving at averages for the various groups of cases, only those which 
gave a duration of symptoms of two years or less were chosen It was felt 
that cases of longer standing are too few to be included for accuracy 

Generally it may be said that aneurysms of the ti ansverse arch present 
the poorest prognosis as regards duration of life from the onset of symp- 
toms The average time elapsed from onset of symptoms to death m this 
group was 6 4 months Descending arch aneuiysms gave an average dura- 
tion of the same length, 6 3 months, and aneurysms of the descending 
thoracic aorta, 8 months These time intervals are not believed to be ac- 
curate indicators of the total duiation of the lesions in these locations 
Sacs of the descending aich and descending thoracic aoita are known to 
exist and remain asymptomatic foi some time The ascending arch aneu- 
rysms offer a slightly better prognosis In this group the average duration 
of symptoms was 8 9 months This is believed to be a possible indication 
of the duration of the lesion for it is in this group, as well as m the trans- 
verse arch group, that symptoms or signs become manifest early However, 
it seems probable that the figures given are of little significance as regards 
the duration of the lesion 

Occasionally cases are found with a history of exceptionally long dura- 
tion One is inclined to discount these as mistakes m history taking or 
diagnosis However, it is known that in rare instances aortic aneurysms 
may develop a “ healed sac,” by which is meant the building up of a strong 
wall of laminated clot, often infiltrated with calcium, which greatly retards 
the expansion of the sac I have seen a patient with a calcified sac whose 
aneurysm had been diagnosed 13 years before, by the late P M Hickey, 
roentgenologist In the present series one individual had experienced 
symptoms for 14 years and gave a history of a protruding mass for 7 years 
Another patient gave a 15 year history and insisted that the protruding 
tumor had been present that length of time The roentgen-ray examination 
revealed calcification m the sac 

Symptom Complexes 

Aneurysm of the thoracic aorta stands second to none m interest from 
the standpoint of medical diagnosis The quotation from Osier at the 
beginning of the paper indicates the diagnostic challenge this entity offers 
Not only may aneurysm simulate many different diseases, but it also may 
attain immense size, and yet remain clinically silent, its presence attested to 
only by roentgen-ray examination or necropsy Even after its roent- 
genologic revelation, a searching physical examination may still fail to elicit 
a single physical sign of its presence Nevertheless, on the basis of this 
study, it is felt that very often, probably in most cases, either a definite or 
tentative diagnosis of aortic aneurysm can be made on the basis of symp- 
toms and physical signs If the less common symptoms and signs are noted 
and kept m mind and the roentgen-ray freely used, the diagnosis may be 
correctly arrived at even m extremely atypical instances 
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The roentgen-ray examination is the most valuable aid m the diagnosis 
of aneuiysm, but not to be used to the exclusion of the mterpietation of 
clinical findings It is only necessary to recall the 22 per cent of erroneous 
roentgen-ray diagnoses m the necropsy studies of this series These mis- 
takes, it must be remembered, occurred m institutions where the staffs are 
‘ aneurysm conscious ’ As has been convincingly demonstrated to me time 
and again by Dr Amedee Gi anger, plates taken in the oblique positions, and 
especially in the left oblique, are of extreme value in the proper visualization 
of the aortic arch These may show small aneurysms which might be 
missed at fluoroscopy The examination with the fluoroscopic screen has 
long been considered the best means of diagnosing aneurysm because pul- 
sations may thus be visualized This is to be seriously questioned It 
is not an infrequent occurrence to visualize a non-pulsating aneurysmal sac 
(organized clot) and it is extremely difficult to distinguish transmitted 
“ pulsations ” in solid tumors from the true expansile pulsation of aneurysm 

Finally, the clinician must use judgment based upon clinical findings in 
addition to whatever help the roentgen-ray may give But he should not 
be so dependent upon the roentgen-ray that it will be allowed to exclude 
the diagnosis of aneurysm, else he will never have the satisfaction of seeing 
his clinical diagnosis of small aneurysmal sacs of the lesser curvature of the 
aorta established at the necropsy table Sacs no larger than an egg at such 
a site may give clear-cut clinical signs but be absolutely invisible by any 
type of roentgen-ray study 

Symptom complexes which may be simulated by aortic aneurysm are 
varied and fairly numerous It may be of interest to discuss some of these 
briefly 

Tube) culosis of the Lung This is probably the most frequent diag- 
nostic error, and occurs more often, I believe, in the case of descending arch 
aneurysms Sacs at this site, because they are not superficial, may exhibit 
no pulsation Their location is such that they may compress the left upper 
lobe, or may press upon a bronchus communicating with the upper 
lobe Cough, sputum and weight loss suggest the diagnosis of tuberculosis 
The presence of limitation of movement of the left upper chest, an im- 
paired percussion note, crepitant and subcrepitant rales and fever add to 
the confusion Blood streaks m the sputum due to compression and stasis 
in the lung or from slight oozing, may occur and all but complete the clinical 
picture of tuberculosis The absence of tubercle bacilli m the sputum ex- 
cites suspicion and a careful roentgen-ray examination may prove the only 
means of diagnosing an aneurysm of the descending arch of the aorta 

Bronchiectasis Partial occlusion of a bronchus by compression is not 
an infrequent cause of bronchiectasis, and an aneurysmal sac may be the oc- 
cluding agent This is usually unilateral and the picture may be that of 
typical bronchiectasis Stridor heard over one lobe, however, is suggestive 
of occlusion The roentgen-ray may be the only means of establishing the 
cause of the bronchial lesion, though a small sac arising from the lesser 
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curvature of the arch may he so placed as to obstruct the left mam bronchus 
and be invisible on roentgen-ray examination 

Pneumonia 01 Delayed Resolution Similarly, obstruction in the res- 
piratory tract may lead to the development of pneumonia The history 
may be suggestive of the presence of this disease and subsequently the 
clinical picture may be that of delayed lesolution resulting from improper 
drainage of secretion from the obstructed lobe 

Bi onchogemc Catcinoma The diagnosis of carcinoma is suggested 
when a middle-aged person complains of chest pam, ineffectual cough, 
some dyspnea and blood-streaked sputum An aneurysmal sac eroding a 
major bronchus may produce these symptoms There may be signs of 
atelectasis with either carcinoma or aneurysm In passing, it is noteworthy 
that the most impressive tracheal tug I have ever felt occurred in a case of 
carcinoma of the left bronchus which had extended through the bronchial 
wall to involve the aorta in a mass of malignant tissue 

Sarcoma of Lung In one of my cases there Mas dyspnea, cough, and 
edema of the right arm and shoulder Over the right chest was widespread 
collateral circulation Dullness with greatly suppressed breath sounds was 
present over the uppei portion of the right lung Marked pulsation m the 
second right interspace seemed to confirm the suspicion of aneurysm At 
necropsy a huge sarcoma of the right upper lobe was found 

Laiyngitis Not uncommonly the patient with aneurysm visits an oto- 
laryngologist because of hoarseness Examination reveals paresis or 
paralysis of a vocal cord A search for intra-thoracic disease <s indicated, 
including a careful examination for aneurysm of the aorta 

Carcinoma of the Esophagus In the case of several patients included 
m the series which has been presented, a tentative diagnosis of neoplasm of 
the esophagus had been made Transverse and descending arch sacs may 
so press upon the esophagus as to lead to obstruction Only upon fluoros- 
copy with or without barium m the esophagus, may the real cause of dys- 
phagia be found 

Arthutis Pam m the shoulder, especially on the right, m ascending 
arch aneurysm, may by its character and aggravation on active and passive 
motion simulate chronic arthritis 

Tumois of Thyroid and Thymus An aneurysmal sac may so closely 
simulate an enlarged substernal thyroid as to lead to opeiation If a thick 
lamellated clot is present, there is no pulsation, and the sac may be situated 

so that plates taken in the oblique positions will not show the aortic ormm 
of the mass 

Mediastinal Tumois Enlargement of the mediastinal lymph nodes, as 
occurs m Hodgkin’s disease or lympho-sarcoma, offers diagnostic difficul- 
ties, clinical as well as roentgenological Fluoroscopy for pulsation cannot 
always be depended upon for differentiation Roentgen-ray plates made 

m the oblique position are of great value m determining the aortic orimn of 
mediastinal tumor b 
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M ediastnntis This may be syphilitic, but the character of the medi- 

astinal shadow is not likely to be confused with a saccular lesion 

Spinal Coid Tmnoi An aneuiysmal sac eroding into the spinal canal 
may cause paraplegia and thus lead to the diagnosis of cord tumor Es- 
pecially is this likely to occur in sacs of the descending aorta 

Summary 

1 The historical backgiound of aortic aneurysm has been briefly 
reviewed 

2 From 1113 records of cases diagnosed as aortic aneurysm at the 
Charity and Vanderbilt University Hospitals, 633 have been selected for 
clinical analysis 

3 The incidence of aneurysm m this countiy and abroad has been 
considered 

4 Cases of saccular aneurysms of the four divisions of the thoracic 
aorta have been studied with lespect to their clinical manifestations 

5 Prognosis has been briefly considered 

6 The causes of death in 247 patients have been summarized 

7 Problems in the diffeiential diagnosis of saccular aortic aneurysms 
have been discussed 

The author wishes to acknowledge the helpful suggestions of Drs Hugh J Morgan 
and Tinsley R Harrison and the assistance of Dr Stuart R Combs in the study of the 
Vanderbilt cases The author also wishes to thank Dr Arthur Vidine who, as Superin- 
tendent of Charity Hospital, gave permission to carry out the study at that hospital 
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LIVER FUNCTION IN HYPERTHYROIDISM AS 
DETERMINED BY THE HIPPURIC 
ACID TEST K 

By Elmer C Bartels, M D , F A C P , Boston, Massachusetts 

It has long been accepted that the liver undergoes pathologic changes m 
hyperthyroidism A clinical manifestation of this liver damage is the oc- 
casional presence of jaundice of the hepatic type Cameron and Karunar- 
atne 1 in a recent review of the subject (1935) gave Paul the credit for 
reporting the first case showing the association of liver injury with hyper- 
thyroidism Pie (Paul, 1865) described the case of a woman of 33 years 
with Graves’ disease of four years’ duration, who showed cirrhosis of the 
liver at postmortem examination Other early observers of this relation- 
ship were Habershon (1874) 2 who noted m a patient with exophthalmic 
goiter the occurrence of progressive jaundice 10 days before death, and 
Eger (1880), 3 Sutchff (1898), 4 and Eder (1906), 5 all of whom observed 
jaundice in cases of hyperthyroidism 

Structural Changes in the Liver 

Cameron and Karunaratne collected from the literature 242 cases in 
which the liver showed change on postmortem examination of cases of 
hyperthyroidism They added 30 cases of their own Haban 6 m 1933 
studied 26 cases of such hepatic involvement and divided them into two 
groups (1) Those with venous stasis (8 cases), and (2) those with 
changes independent of stasis (18 cases) In the latter group he recognized 
cases with fatty degeneration and infiltration, others with outstanding liver 
cell necrosis resembling yellow atrophy and another group of cases for 
which he suggested the term “cirrhosis basedowiana ” Weller 7 (1933) 
paid especial attention to the more chronic changes in the liver He found 
what he called patchy chronic parenchymatous interlobular hepatitis m 65 
per cent of his cases of exophthalmic goiter and in only 2 per cent of a 
control series He noted that the changes which he found m the liver m 
cases of exophthalmic goiter differed from the changes seen in cirrhosis, 
they were irregularly distributed, many lobules appeared normal There 
was also less proliferation of bile ducts He also noted areas of necrosis 
still present in the parenchyma 

Rossle 8 m 1933 divided his group of 30 cases into those showing acute 
or recent changes such as central and perivenous necrosis, and those with 
chronic changes The changes were most marked at the edge and surface 
of the liver Beaver and Pemberton 0 in 1933 distinguished three types of 
histologic change m their cases (1) acute degenerative in 91 per cent, 

* Read at the St Louis meeting of the American College of Physicians, April 23, 1937 

From the Medical Department, the Lahey Clinic, Boston, Massachusetts 
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( 2 ) simple atrophy m 64 per cent, and (3) subacute toxic atrophy and 
toxic Cirrhosis m 60 per cent of the cases The seventy of the hyperthy- 
roidism was the determining factor in the degree of pathological change 
Cameron and Karunaratne recognized three types of changes m the 
liver (1) Cases with acute damage, (2) cases with evidence of progressive 
damage, and (3) arrested cases 

A reduction m the weight of the liver in hyperthyioidism as evidence of 
liver damage has been mentioned in the literature The average liver 
weight of three large groups of cases (chart 1) totaling 167 cases was found 

Chart I 


Mean Weights of Normal Livers and Hvperthyroid Goiter Livers 




Number of 

Mean Liver 



Cases 

Weight 

Normal 

1 Rossle 

30 

50 

1424 Grams 

2 Cameron and Karunaratne 

30 



3 Beaver and Pemberton 

Total Combined Series 

107 

167 

1232 Grams 


to be 1232 grams The average weight of 50 normal livers, compiled by 
Boyd 10 was found to be 1424 grams The average liver weight of seven 
patients dying m thyroid crisis at the Lahey Clime was 1407 grams , all were 
within the limits of normal 

Functional Changes in the Liver 

Studies of hepatic function in hyperthyroidism have been carried out 
by a number of investigators Hirose 11 in 1912 found that patients with 
hyperthyroidism had a high value for alimentary galactosuria similar to 
that found m hepatic cirrhosis and catarrhal jaundice In 1922 Sanger and 
Hun 12 studied the blood sugar curve after giving glucose to normal persons 
and to patients ill with hyperthyroidism Abnormal curves were found m 
hyperthyroidism and attributed to a failure of the liver to store glucose 

Youmans and Warefield 13 m 1926 studied the liver function m 44 cases 
of thyrotoxicosis mainly by means of the phenoltetrachlorphthalem test 
They reported that 50 per cent of the patients m the entire series showed 
an impairment of the liver function according to the tests used Kugel- 
mann 14 m 1930 reported the results of studies of the blood sugar curves 
of normal individuals and of patients with hyperthyroidism, following the 
feeding of levulose He concluded that m this disease the liver had lost 
the capacity to transpose levulose to dextrose and to store it 

Heilmeyer 15 m 1931 found the urobilm quotient elevated m three of 
six cases with hyperthyroidism The power of the liver to eliminate bili- 
rubin was impaired m each of a group of five cases Lichtman 16 found a 
disturbance m the oxidation of cinchophen m 16 cases of uncomplicated 
hyperthyroidism This he reported as indicating moderate impairment of 



654 


ELMER C BARTELS 


the capacity of the liver cells to oxidize this substance No evidence of 
severe impairment was reported and no relationship was noted between the 
degree of functional livei change and level of the basal metabolism, duration 
of disease or degree of weight loss 

Maddock, Collei, and Pedersen 17 studied the liver function by means of 
the dye test and determination of seium bilirubin Of 13 patients with 
toxic goiter, 8 or 61 pei cent showed evidence of liver damage before opera- 
tion A relationship was found to exist between the seventy of the disease 
and the degree of liver damage Althausen and Wever 18 m a recent study 
reported an abnormal elevation of the galactose content of the blood after 
the oral administration of this sugar After thyroidectomy the galactose 
tolerance returned to normal 

The Takata and Ara reaction was studied by Ragins 10 who found in 
two cases of exophthalmic goiter and in one of toxic adenoma that there 
was a four plus reaction, m one case of toxic adenoma a three plus reaction 
and in two cases of exophthalmic goiter a one plus reaction There was a 
negative reaction in seven cases of exophthalmic goiter and m one of toxic 
adenoma 

These clinical and pathological observations conclusively demonstrate 
that the liver frequently suffers damage in hyperthyroidism In addition, 
work by Heyd, 20 Boyce, 21 and Sutton 22 suggests that the hyperthermic reac- 
tion which occasionally follows operations on the bile ducts, pancreas, and 
thyroid is related to disturbances m the liver Death in these cases has been 
termed “ liver death ” The typical reaction is characterized by sudden, 
rapid and progressive rise in the temperature during the first day after 
operation, falling blood pressure, rapid pulse, circulatory collapse, and coma 
The temperature may reach 107 to 108 degrees within 36 to 48 hours 

With all this evidence at hand to show the increasing importance of the 
liver in hyperthyroidism a study was planned to investigate this subject, by 
a new method 

Method or Determination of Liver Function 

The liver function was determined by the hippunc acid excretion test 
suggested by Quick 23 The test is based on the assumption that the liver 
is concerned with the conjugation of benzoic acid and glycine to form hip- 
punc acid When a normal individual takes 6 grams of sodium benzoate 
by mouth, 3 grams of hippuric acid are excreted in the urine in four hours 
The test has received clinical trial by Quick, Vaccaro, 24 Snell and Plunkett, 25 
and Kohlstaedt and Helmer 20 and has been found to be a moderately satis- 
factory test for the determination of parenchymatous hepatic damage 
The accuracy of the test compares favorably with that of other hepatic 
function tests The simplicity of the test and the low cost of chemicals used 
m the determination are definite advantages 
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Material 

This study is based on the results of liver function determinations m 
148 cases of clinical hyperthyroidism, all of which came to operation 
Seventy-eight cases had primary hyperthj roidism permitting a subtotal 
thyroidectomy, 39 cases had primary hyperthyroidism requiring a two-stage 
operation, and 31 cases had adenomatous goiter with hyperthyroidism per- 
mitting a subtotal thyroidectomy Liver function determinations were ob- 
tained periodically as follows On the day after admission , on the day prior 
to operation (8 to 14 days being taken for preoperative treatment) , and 


Table I 

Hippuric Acid Excretion in Primary Hyperthyroidism 
(One stage operation) 



Case Age Sex 


1 30 

2 37 | 

3 22 

4 32 

5 32 

6 31 

7 35 

8 31 F 

9 33 F 

10 28 F 

11 56 M 

12 24 F 

13 39 F 

14 42 F 

15 36 F 

16 20 F 

17 26 F 

18 40 F 

19 32 F 

20 23 F 

21 45 F 

22 25 F 

23 40 M 

24 49 F 

25 23 F 

26 48 F 

27 61 F 

28 29 F 

29 52 F 

30 52 F 

31 23 F 

32 37 F 

33 59 F 

34 52 F 

35 30 F 


36 32 

37 47 I F 


Loss, 20 
Loss, 30 
None 
Loss, 10 
Loss, 19 
Loss, 4 
Loss, 25 
Loss, 10 
None 
None 
Loss, 20 
Loss, 5 
Loss, 12 
Loss, 42 
Loss, 29 
Loss, 45 
None 
Gain, 14 
Loss, 9 
Gain, 8 
None 
Gain, 9 
Loss, 50 
Recent 
gain 

Gain, 10 
Loss, 30 
Loss, -20 
None 
None 
None 
Gain, 8 
Loss, 16 
Loss, 12 
Loss, 25 
Loss, 15, 
Rest 
gam 
Gain, 8 
Loss, 25 


Dura- 
tion of 

Iodine 
prior to 
admis- 
sion 

1 

Basal rate 

Liver function 

disease 

months 

On 

adm 

6th 

day 

: 

Post- 

op 

On 

adm 

Pre- 

op 

Post- 

op 

2 

0 

+49 

+21 

0 

RH 

2 84 

2 55 

24 

0 

+41 

+31 

+ 7 


1 93 

2 65 

2 

0 

+ 18 

+ 7 

+22 

wTi 

3 20 

2 28 

5 

0 

+44 

+ 19 

+ 6 

1 07 

2 32 

1 32 

5 

0 

+26 

+ 16 

- 6 

2 45 

2 88 

2 58 

5 

o 

+46 

+ 25 

+ 19 

1 75 

2 45 


12 

2 wks 

+26 

+ 16 


2 26 

2 96 

1 42 

15 

0 

+44 

+ 25 

+ 9 

1 13 

3 08 


8 

0 

+49 

+ 27 


2 96 

2 82 

2 52 

12 

o 

+27 

+23 

- 8 

2 54 

2 26 

1 69 

4 

I 0 

+45 

+ 20 

+ 18 

2 45 


2 16 

12 

2 wks 

+ 25 

+ 16 

1 

1 98 

3 28 

2 54 

12 

o 

+ 17 

+ 16 


2 83 

2 94 


18 

10 days 

+ 23 

+ 6 

+ 5 

2 03 ’ 

2 07 i 

1 83 

1 

0 

+32 

+ 24 


1 70 

1 62 

1 80 

6 

0 

+ 24 

+ 9 

0 

2 41 


3 33 

24 

0 

+56 

+29 

+ 1 

2 61 

1 73 


18 

1 wk 

+28 

+ 17 

+ 21 

2 16 


3 07 

4 

0 

+ 24 

+ 25 

+ 29 

2 95 

2 91 


6 

0 

+29 

+ 22 


2 96 


2 83 

10 

0 

+49 

+ 30 

+23 

2 90 

3 20 

i 

12 

5 mos 

+68 

+ 29 

+28 

2 50 

2 17 

i 2 72 

24 

2 >rs 

+56 

+31 

+46 

3 48 

3 52 

3 61 

36 

0 

+ 12 

+ 13 

- 5 

2 56 


2 33 

12 

0 

+39 

+ 9 

- 6 

3 03 

2 92 

3 03 

S-> 

0 

+30 

+ 16 

+ 16 


2 75 

3 02 

12 

- 0 

+ 18 

+ 12 



1 61 


18 

13 mos 

+22 

+ 29 


2 17 



4 

0 

+32 

+ 15 


2 58 


0 55 

2 

0 

+30 

+ 14 

+ 6 

0 98 

1 22 

1 10 

6 

, 0 

+29 

+ 22 


2 96 


2 83 

24 - 

0 

+35 

+ 18 

+ 15 

1 77 



6 

6 mos 


+ 8 

+ 7 


2 84 


120 

9 mos 

+43 



1 09 


0 54 

7 

0 

+37 

+ 14 

0 

2 28 


2 20 

12 

0 

+42 

+21 

+ 21 

3 43 


3 84 

4 

4 mos 

+39 

+ 18 

+ 17 

3 11 


2 71 


3 months 
check-up 


Basal Hip- 
rate punc 
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Table I ( Continued , ) 


Case 

Age 

Sex 

Weight 

change 

pounds 

Dura- 
tion of 
disease 
months 

Iodine 
pnor to 
admis 
sion 

Basal rate 

Liver function 

3 months 
check up 

On 

adm 

6th 

day 

Post- 

op 

On 

adm 

Pre- 

op 

Post- 

op 

Basa! 

rate 

Hip 

punc 

acid 

38 

29 

F 

Gain, 50 

9 

0 

+30 

+24 



3 43 

3 00 



39 

48 

M 

Loss, 26 

12 

0 

+37 

+45 

+23 

2 83 

3 05 




40 

30 

F 

None 

18 

0 

+36 

+28 

+ 16 

2 99 

2 12 




41 

39 

F 

None 

1 

0 

+33 

+ 12 



3 79 




42 

25 

F 

Loss, 20 

3 

0 

+56 

+ 18 



2 51 




43 

50 

F 

Loss, 28 

18 

5 wks 

0 




2 34 




44 

34 

M 

Loss, 19 

24 

0 

+30 

+ 16 


3 73 

3 47 




45 

55 

F 

Loss, 2 

18 

1 yr 

+ 2 




1 69 




46 

35 

F 

None 

6 

0 

+ 16 

+ 15 



3 40 




47 

24 

M 

Loss, 23 

12 

0 

+40 

+ 19 

- 7 

2 62 

3 11 




48 

48 


Loss, 25 

10 

0 

+ 29 

+ 12 


3 33 





49 

32 

F 

Loss, 25 

4 

0 

+48 

+34 



2 52 




50 

23 

F 

Loss, 9 

12 

0 

+56 

+45 


1 00 

2 03 

2 11 



51 

16 

F 

Gaining 

1 

0 

+40 

+ 16 


2 81 





52 

42 

F 

Loss, 5 

2 

2 mos 

+43 

+30 


3 03 





53 

40 

M 

Loss, 43 

5 

0 

+54 

+30 


1 84 

1 38 




54 

36 

F 

Loss, 35 

12 

0 

+44 

+20 


1 59 





55 

35 

F 

Loss, 9 

6 

0 

+ 29 

+20 


2 09 





56 

36 

F 

Loss, 20 

4 

0 

+62 

+ 22 


2 18 

3 18 




57 

39 

M 

Loss, 5 

18 

1 wk 

+ 19 


+ 12 

2 37 





58 

57 

M 

Loss, 15 

24 

7 mos 

+36 

+ 17 

-14 


1 71 

2 60 

+ 7 

3 12 

59 

43 

M 

Loss, 25 

9 

10 days 

+ 12 



2 39 

3 34 

3 56 



60 

22 

F 

Gaining 

24 

6 mos 

+41 

+ 17 

+ 16 

3 73 

3 41 




61 

38 

F 

Loss, 10 

12 

0 

+25 

+ 14 


1 65 





62 

46 

M 

Gaming 

8 

0 

+58 

+27 


1 65 

2 87 

2 30 



63 

38 

M 

Loss, 30 

18 

0 

+34 

+32 


2 77 

3 13 




64 

45 

F 

Loss, 12 

36 

0 

+37 



2 12 

1 72 




65 

46 

F 

Loss, 12 

10 

0 

+38 

+n 


2 00 

1 71 




66 

39 

M 

None 

5 

0 

+ 52 

+32 

H" ? 

1 66 

2 91 




67 

43 

F 

Loss, 20 

60 

0 

+66 

+54 

+35 



1 83 

+ 2 

3 80 

68 

51 

F 

Loss, 28 

2 

0 

+62 

+35 


1 28 

2 88 


+33 

2 77 

69 

33 

F 

Loss, 24 

4 

2 wks 

+56 

+57 


2 54 



-13 

3 08 

70 

52 

F 

None 

2 

0 

+24 


+28 

3 70 





71 

19 

F 

Loss, 7 

05 

0 


+ 16 

+ 5 


2 03 




72 

42 

F 

Loss, 6 

12 

3 wks 

+20 

+ 13 

+ 7 

2 28 


2 96 



73 

53 

mm 

Loss, 20 

2 5 

0 

+34 

+ 17 


0 91 

1 33 




74 

37 

F 

Loss, 14 

12 

10 days 

+ 13 




2 59 




75 

19 

F 

Loss, 9 

8 

0 

+41 

+ 19 


0 65 

1 90 




76 

38 

F 

Loss, 6 

1 

0 

+30 

+39 


3 53 





77 

36 

F 

Loss, 6 

3 

0 

+50 

+42 


0 04 

1 43 




78 

22 

F 

None 

12 

1 mo 

+52 

+45 


1 94 






on the sixth or seventh day postoperatively The cases requiring a two- 
stage operation had determinations prior to the second stage (six weeks 
usually elapsing between operations) and on the sixth or seventh day post- 
operatively All the cases did not have the entire series of tests Deter- 
minations were again obtained in 42 cases three months postoperatively 
when they returned for their usual three months metabolic check up 


Results 

In the group of 78 cases (table 1) whose primary hyperthyroidism was 
of sufficient clinical mildness to permit a subtotal thyroidectomy, the aver- 
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age luppuric acid excretion on admission was found to be 2 30 grams (chart 
2) The average admission basal metabolic rate was plus 36 per cent Of 
the entire group, only 15 per cent, i e 10 cases (Nos 23, 25, 36, 37, 44, 48, 
52, 60, 70, 76), had determinations above the accepted normal of three 


Chart II 

Hippuric Acid Excretion in Primary Hyperthyroidism 
(One-stage operation) 


No 

Cases 

Average B M R % 

Average Hippuric Acid Excretion 
in Grams 

On 

Adm 

. 

On 6th 
Day 

Postop 

3 Mos 
Check Up 

On 

Adm 

Preop 

: 

Postop 

3 Mos 
Check Up 

78 

+36 

+22 

+11 

-3 

2 30 

2 55 

1 

2 39 

*3 34 

Percentage of normal hippuric acid determinations 

15% 

| 29% 

23% 

85% 


* 2 cases of myxedema and 1 recurrent case not included in the determination 


grams Eight of this number had either had iodine before admission or 
had not suffered weight loss, and in these eight these factors were con- 
sidered the basis for the normal hippuric acid excretion After the usual 
preoperative period the average luppuric acid was 2 55 grams and the aver- 
age basal metabolism plus 22 per cent Although the increase in the average 
hippuric acid excretion was relatively small, at this point 29 per cent of the 
cases had normal hippuric acid excretions Postoperatively the average 
hippuric acid excretion was 2 39 grams with 23 per cent of the cases having 
normal excretions Three months postoperatively the average basal meta- 
bolic rate was minus 3 per cent and the average hippuric acid excretion was 
3 34 grams, with 85 per cent of 20 cases now having normal excretions 
In calculating this average, two cases of clinical myxedema and one case of 
recurrent hyperthyroidism were excluded (Nos 17, 29, and 68) 

In the group of 39 cases of primary hyperthyroidism (table 2) having 
the disease with sufficient clinical seventy to require a two-stage operation 
the average basal metabolic rate was plus 54 per cent and the average flip- 
py 10 acid excretion 1 88 grams (chart 3) On admission only one case 
(No 37) had a normal value for the hippuric acid excretion, that happened 
to be m a case having an associated pregnancy Preoperatively to the first 
stage the basal metabolic rate fell to an axerage of plus 36 per cent and the 
average hippuric acid excretion increased to 2 33 grams with 20 per cent 
o the cases now showing normal determinations Postoperatively a slight 
drop occurred in the average hippuric acid excretion Now, however, only 
/ P ei cent normal luppuric acid determinations At the time of the 
second stage the average basal metabolic rate was plus 21 per cent with 
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3 months 
check-up 

Hippuric 

acid 

2 67 

3 00 

3 00 

3 91 

3 09 

3 23 

Basal 

rate 

-14 

-18 

-13 

. 

-15 

- 6 

+ 2 

Second stage 

Hippuric 
acid, grams 

Post- 

op 

3 50 

3 13 

3 22 

3 13 

i 

2 38 
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Chart III 

Hippuric Acid Excretion in Primary Hyperthyroidism 
(Two stage operation) 


No 

cases 

1 

Average B M R % 

Average hippuric acid excretion in grams 

On 

adm 

On 6th 
day 

Postop 
1st stage 

Preop 
2d stage 

Postop 
2d stage 

3 mos 
check, up 

On 

adm 

On 6th 
day 

Postop 
1st stage 

Preop 
2d stage 

Postop 
2d stage 

3 mos 
check up 

39 

+54 

+36 

+23 

+21 

+7 

-7 

1 88 

2 33 

2 27 

2 51 

2 66 

*3 12 

Percentage of normal hippuric acid determinations 

2% 

i 


7% 

22% 

44% 

77% 


* 2 recurrent cases and 1 case of myxedema not included in the determination 


the average hippuric acid excretion 2 51 grams At this point 22 per cent 
of the cases had normal tests Postoperatively the average hippuric acid 
excretion was 2 66 grams with 44 per cent of the cases having normal tests 
At the three months check up in 16 cases the average basal metabolism was 
minus 7 per cent with the average hippuric acid excretion 3 12 grams In 
calculating the average in this group of 16 cases, two cases of recurrent 
hyperthyroidism (4, 6) and one case of myxedema (2) were excluded 
At this time 77 per cent of the cases had normal determinations This 
average figure is affected by the presence of two cases (Nos 14, 22) who 
had weights less than 100 pounds being 73 and 91 pounds respectively, and 
where the normal excretion would hardly he expected to be 3 grams 

In the 31 cases of adenomatous goiter with hyperthyroidism (table 3) 
the average basal metabolic rate on admission was plus 36 per cent and the 
average hippuric acid excretion 2 27 grams (chart 4) Seven cases, or 23 
per cent, had normal hippuric acid excretion (Nos 6, 8, 19, 22, 24, 29, 30) 
In this group of seven cases, five had not lost weight and two had taken 
iodine for long periods before admission The average basal metabolic 
rate was plus 24 per cent and the average hippuric acid excretion 2 33 grams 
preoperatively Eleven per cent of the cases had normal hippuric acid 
excretion at this point Postoperatively, the hippuric acid excretion was 
2 36 grams with 16 per cent of the cases being normal At the three 
months’ check up six cases had an average metabolic rate of minus 5 per cent 
with the hippuric acid excretion 3 34 grams 

A comparative study of these groups of cases (figure 1) shows that a 
close relationship exists between the level of the basal metabolism and the 
hippuric acid excretion The cases with primary hyperthyroidism per- 
mitting a subtotal thyroidectomy had an average basal metabolism equal 
to the group of adenomatous goiters The average admission hippuric acid 
excretion in the two groups was practically the same being 2 30 and 2 27 
grams The group of primary hyperthyroidism requiring the two stage 
operation had a higher average basal metabolism, plus 54 per cent, and a 
lower average hippuric acid excretion, 1 88 grams 
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Table III 

Hippuric Acid Excretion in Adenomatous Goiter with Hyperthyroidism 

(One-stage operation) 





Weight 

change 

pounds 

Dura- 
tion of 
disease 
years 

Iodine 

prior 

to 

admis- 

sion 

Basal rate 
per cent 

Liver function 
in grams 

3 months 
check-up 

On 

adm 

On 

6th 

day 

6th 

day 

postop 

On 

adm 

Pre- j 
op | 

i 

Post- 

op 


Hip 

punc 

acid 

1 

47 

F 

Loss, 17 

1 5 

0 

+33 

+ 27 

+ 13 

2 30 

2 95 




2 

61 

F 

Loss, 20 

3 

0 

+44 

+ 27 

+32 

2 11 

2 01 

2 13 

- 3 

3 10 

3 

53 

F 

Loss, 12 

0 33 

0 

+51 

+ 28 

+34 

1 93 

2 51 


-10 

2 56 

4 

33 

F 

Loss, 10 

05 

0 

+ 17 

+ 14 

+ 10 

2 26 

2 32 

2 87 



5 

30 

F 

Loss, 30 

3 

0 

+33 

+ 15 

+ 19 

2 31 

2 79 




6 

54 

F 

None 

2 

0 

+38 

+ 29 

+52 

3 60 


3 47 



7 

52 

F 

Loss, 15 

2 

0 

+40 

+ 2S 

+30 

0 89 

1 97 

1 85 

- 4 

3 03 




Regain, 

c 











8 

52 

F 

None 

0 25 

0 

+ 19 

l| 

+ 7 

3 45 


3 56 



9 

45 

M 

Loss, 15 

42 

0 

+ 70 

+39 

+ 23 

2 89 

2 99 

1 42 

- 8 

3 69 

10 

60 

F 

Loss, 10 

2 

2 mos 

+21 

+ 11 

+ 18 

1 97 

1 79 

2 12 



11 

66 

F 

Loss, 20 

6 

0 

i +28 

+ 10 

. 

0 54 

Weight 79 pounds 






i 





Postoperative death 

12 

43 

F 

Gain, 4 

1 

8 mos 

+63 

+37 

+25 

2 33 

2 71 


-10 

| 3 43 

13 

52 

F 

None 

2 

0 

+46 

+32 

+ 12 

1 46 

2 57 



1 

14 

57 

F 1 

Loss, 15 

1 

4 mos 

+40 

+38 


2 11 

1 79 




15 

47 

F 

Loss, 26 

2 

0 

+60 

+32 

+ 23 

2 44 

1 05 

2 84 

- 8 

4 26 

16 

57 

M 

Loss, 70 

6 

0 

+41 

+ 24 

- 4 

1 11 

1 30 

j 1 58 

, 


17 

63 

F 

Loss, 26 

0 33 

0 

+50 

+37 

+ 26 


2 45 




18 

51 

F 

None 

2 

0 

+ 19 

+ 14 

+14 

2 58 





19 

57 

F 

Loss, 40 ! 

0 33 

0 

+51 

+35 


3 49 

3 77 




20 

54 

F 

Loss, 18 

05 

3 wks 

+ 18 

+ 14 


1 20 





21 

40 

F 

Loss, 13 

1 

0 

+ 22 

+ 5 


0 92 

1 58 

1 64 



22 

57 

F 

Loss, 5 

0 75 

7 mos 

+26 

+ 9 


3 65 





23 

49 

F 

Loss, 28 

0 66 

3 mos 

+ 54 

+44 

+ 8 

2 30 





24 

37 

F 

Gam, 5 

3 

0 

+ 28 

+ 9 

+ 9 

3 77 





25 

41 

F 

Loss, 20 

2 

0 

+39 

+ 22 


2 14 

2 48 




26 

43 

F 

Loss, 7 

1 

0 

+ 12 



1 81 





27 

57 

F 

Loss, 8 

4 

0 

+38 

+24 


1 48 





28 

52 

F 

Gam, 4 

2 

0 

+ 24 



2 71 

3 11 

2 85 



29 

62 

F 

Loss, 40 

3 

5 mos 

+ 21 

+ 16 

+ 19 

3 18 


2 40 



30 

47 

F 

None 

0 33 

0 

+50 

+ 26 


3 02 





31 

61 

F 

None 

0 75 

0 

+ 19 



2 18 

i 

1 




Chart IV 

Hippuric Acid Excretion in Adenomatous Goiter with Hyperthyroidism 
(One-stage operation) 


No 

Cases 

Average B M R % 

Average Hippuric Acid Excretion 
m Grams 

On 

Adm 


Postop 

3 Mos 
Check Up 

On 

Adm 

Preop 

Postop 

3 Mos 
Check Up 

31 

+36 

+24 

+20 

-6 

2 27 

2 33 

2 36 

3 34 

Percentage of normal hippuric acid determinations 

23% 

1 

H% 

16% 

83% 
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TIME OF DETERMINATION 

Fig 1 Hippuric acid excretion and basal metabolism in hyperthyroidism 
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As shown, the trend of the average hippunc acid during preoperative 
treatment m the cases of primary hyperthyroidism is upward However, 
the group of adenomatous goiters have a fairly constant excretion A 
slight postoperative drop occurred m the average hippunc excretion m the 
two groups of cases with primary hyperthyroidism The hippunc acid 
excretion m the two stage cases showed a gradual increase at the time of 
the second operation with a continued rise postoperatively All the groups 
then went to a normal average hippunc acid excretion at the time of the 
three months’ check up The trend of the average basal metabolic rate 
was downward m all the groups 



Fig 2 Cases of hyperthyroidism with normal hippunc acid excretion 


When a comparison is made with the percentage of cases showing nor- 
mal excretion in the three groups during the period of study certain features 
are worthy of mention (Figure 2 ) Only 2 per cent of the severe cases 
requiring a two stage operation had normal hippunc excretion on admission, 
as compared to IS per cent m the group of lesser clinical severity having a 
subtotal thyroidectomy, and to 23 per cent m the group of adenomatous 
goiters A rise in lnppuric acid excretion occurred preoperatively m the 
groups of cases of primary hyperthyroidism but a slight drop appeared at 
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this stage in the adenomatous group Postoperatively a drop occurred in 
the two stage group suggesting the effect of operative strain on the liver m 
these more toxic cases A high per cent of normals occurred in all the 
groups at the time of the three months’ check up 

It was found that the duration of the hyperthyroidism was not a potent 
factor m determining the degree of liver function reduction as shown in 
figure 3 Patients having acute hyperthyroidism were found to develop 
degrees of liver impairment in a few months where patients with milder 
types had little change even after years This observation is corroborated 
by the fact that, whereas the average duration of the disease m the group 
of cases of primary hyperthyroidism having a subtotal thyroidectomy was 



Fig 3 Duration of *hyperthyroidism in relation to hippuric acid excretion 
* No iodine prior to admission 


10 months and in the group of adenomatous goiters 21 months, the luppunc 
acid excretion in both these groups was found to be the same 

In an attempt to relate the postoperative temperature and pulse response 
to the degree of functional impairment of the liver a comparison was made 
of the postoperative clinical course and the level of the hippuric acid ex- 
cretion A series of cases was selected at random having hippuric acid 
excretion of varying amounts, below one gram, between 1 and 2 grams, 
between 2 and 3 grams, and over 3 grams (Figures 4, 5, 6, 7, 8 ) No 
apparent uniformity was found to occur m the postoperative temperature 
and pulse response in the various hippuric acid levels A typical crisis 
reaction did occur in a case having a hippuric acid excretion below 1 gram, 
but severe reactions occurred m cases having excretions even above the 
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_ „ One case is of particulai interest (figure 6) m 
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XtdT^re reaction ate Z second Thus it ,s shown .hat the type 
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Fig 4 Postoperative clinical response — hippuric acid excretion less than 1 g 


Mrs M O Age 50 
Adm B M R + 69 
Dur 6 months 
Wt loss — 14 lbs 
Rt Hemithyroidectomy 
Hippuric Acid ~l 84 gram 
Excretion j 43 gram 


Airs A J Age 66 
B M R + 28 
Dur 6 years 
Wt loss— 20 lbs 
Rt Hemithyroidectomy 
Hippuric Acid \ 54 gram 
Excretion J 67 gram 


of postoperative response cannot be predicted from the level of the hippuric 
acid excretion This tends to cast a shadow of doubt on the opinion that 
the thyroid crisis reaction is entirely on the basis of the liver function 
impairment 
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Postoperative clinical response — hippuric acid between 2 and 3 grains 


Miss A L Age 24 
B M R 1st Stage + 76 
Duration 7 Mos 
Wt loss — 20 lbs 

Liver 1 ^ A r dm 
Function J 2 24 Gm 


2d Stage + 44 


2d Adm 
2 38 Gm 
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Hippuric Acid Excretion, Blood Cholesterol and Serum Protein 

Hurxthal, 27 Adler 28 and others have reported that the blood cholesterol 
is reduced m hyperthyroidism A return toward normal occurs after pre- 
operative treatment and especially after thyroidectomy Epstein and 
Greenspan 20 more recently have attributed the cholesterol reduction to 
parenchymatous liver change It is therefore. to be assumed that m hyper- 
thyroidism the lowering of the blood cholesterol is related to liver impair- 
ment It has also been accepted that in diseases of the liver a lowering 
occurs m the serum protein of the blood with an alteration of the albumin 
globulin ratio A comparative study of the hippuric acid excretion, blood 
cholesterol, and seium protein was carried out in 19 cases (table 4) In 


Table IV 

Blood Cholesterol in Hyperthyroidism* 
Hippuric acid excretion and serum protein 


Case 

Hippuric acid in grams 

Blood cholesterol, mg 

Serum protein, gm 

Admission 

Preoperative 

Admission 

Preoperative 

Admission 

Preoperative 

1 

2 16 

2 84 

127 

176 

63 

60 

2 

2 22 

1 93 

154 

188 

7 6 

66 

3 

0 92 

1 37 

97 

170 

60 

65 

4 

2 83 

2 94 

138 

186 

68 

66 

5 

2 62 

3 20 

136 

161 

6 1 

7 3 

6 

1 07 

2 32 

232 

220 

6 4, 

7 6 

7 

2 31 

2 79 

121 

161 

64 

6 1 

8 

2 36 

2 96 

173 

137 

73 

8 2 

9 

2 45 

2 88 

140 

171 

63 

66 

10 

1 35 

1 72 

104 

142 

5 3 

54 

11 

2 64 

3 04 

109 

169 

7 2 

69 

1 2 1 

2 30 

2 95 

158 

196 

60 

8 8 

13 

2 55 

2 91 

165 

177 

67 

7 2 

14f 

2 11 

2 01 

161 

192 

64 

68 

15 

1 65 

2 60 , 

1 176 

190 

63 

49 

16 

2 03 

2 24 

1 33 

182 

64 

5 9 

17t 

1 93 

2 51 ' 

150 

225 

65 

6 9 

18 

1 98 

1 26 

' 183 

232 

68 

6 4 

19f 

2 31 

2 79 

201 

203 

67 

6 7 

Average 

2 06 

2 48 (20%) 

150 

183 (20%) 

65 

6 7 

Increase 


0 16 


17 


1 0 

Decrease 


03 


2 

- 

0 9 


* No iodine prior to admission 

f Cases having adenomatous goiter with hyperthyroidism, all the others primary hyper- 
thyroidism 


this group of cases the average admission hippuric acid excretion was 2 06 
grams, cholesterol 150 mg, and serum protein 6 5 gm (chart 5) Pre- 
operatively the hippuric acid excretion and the blood cholesterol showed in- 
creases of 20 per cent In 16 cases the hippuric acid excretion increased 
and in 17 cases the blood cholesterol increased An apparent relationship 
was found to exist between the level of the hippuric acid and the blood 
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' Chart V 

Cholesterol Study of Hippuric Acid Excretion — Blood Cholesterol and Total Serum Protein 


No Cases 

Average Hippuric 

Acid in Grams 

Average Blood 
Cholesterol in Mg 

Average Total Serum 
Protein in gm 


i On Adm 

Preop 

On Adm 

Preop 

On Adm 

Preop 

19 

2 06 

2 48 

150 

183 

65 

67 

Percentage increase 

20% 


20% 




cholesterol However, no relationship was found to exist between the 
level of the hippuric acid and the level of the total serum protein (figure 9) 
The average total piotem on admission was found to be 6 5 gm Pre- 
operatively the determination was practically the same, being 6 7 gm 
Macrocytic anemia due to liver disease did not occur m the cases studied 



TOTAL PROTEIN IN GM 


Fig 9 Hippuric acid excretion and total serum protein 


Mr H E Age 40 
B M R + 56 
Dut 2 years 
Wt loss— SO lbs 
Subtotal Thyroidecto 
Liver 1 0 48 G 
Function J Jp G 


Mr W H Age 32 
B M R +42 
Dur 1 year 

Wt loss — 30 lbs Regained 8 
Subtotal Thyroidectomy 
Liver \ 3 43 Gm 
Function J 3 84 Gm 


Apparent Effect of Digitalis on Hippuric Acid Excretion 

In the course of the study certain cases were found to have hippuric 
acid excretions which were exceptionally low for the degree of severity of 
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their thyroid disease Others showed substantial drops in the hippuric acid 
excretion following preoperative treatment In seeking an explanation for 
these occurrences it was found that these cases had received digitalis prior 
to admission or during the course of preoperative treatment Cardiac com- 
plications such as pulse irregularities and myocardial failure had indicated 
the use of the medication One case after seven days of digitalis had a 
drop in the hippuric acid excretion from 1 77 grams to 0 57 gram, one case 
after 26 days of digitalis had a drop from 1 09 grams to 0 54 gram, one 
case after 7 days of digitalis had a drop from 1 33 grams to 0 88 gram 
Another case demonstrated this drop on two occasions, the first time from 
3 10 grams to 0 77 gram after seven days of digitalis and again from 2 80 
grams to 1 46 grams after 10 days of digitalis These observations suggest 
that m hyperthyroidism digitalis is toxic to the liver 

Attempts at Altering the Hippuric Acid Excretion 

Having shown that the function of the liver is reduced m hyperthyroid- 
ism attempts at enhancing the return to normal preoperatively were insti- 
tuted A number of methods were tried, each one having a suggestive 
clinical reason for its employment 

As a high carbohydrate-low fat diet is the accepted treatment for liver 
disease 17 cases were placed on this regime The usual hospital diet for 
patients with hyperthyroidism is high in calories and vitamins with an 
average content made up of carbohydrate 3 77 grams, protein 119 grams, and 
fat 200 grams, with a caloric value of 3784 calories The diet employed 
had individual variations ranging in carbohydrate from 395 grams to 1099 
grams and in fat from 22 grams to 60 grams, with a caloric value from 2700 
to 5000 calories The protein remained between 60 to 80 grams The 
average hippuric acid excretion for the group on admission was 1 77 grams 
and after approximately 10 days on the diet 2 40 grams with 13 cases 
showing striking increases in the hippuric acid Although normal deter- 
minations were not obtained after such a forced carbohydrate feeding it 
seems logical to suppose that this is the most suitable diet for patients with 
this disease 

Glycine given in 15 grams daily doses returned the hippuric acid ex- 
cretion to normal m three cases One of these cases had on admission a 
hippuric acid excretion of 0 92 gram The effect of glycine on the hip- 
puric acid excretion has been reported by Quick The placing of readily 
available glycine in the system by such large doses suggests a possible source 
of error for the test as the liver may not be entirely involved m the con- 
jugation of the benzoic acid to hippuric acid, other factors may play a part 

Conclusions 

1 Reduction in the liver function as shown by the hippuric acid ex- 
cretion test was observed in a high proportion of cases of hyperthyroidism 
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On admission onl> 18 cases out of 148 cases had a normal response to the 
test 

2 The degree of change in liver function is m direct i elation to the 
severity of the hyperthyroidism, as determined by the basal metabolic rate 
and the clinical opinion as to the necessity for a one or a two stage operation 

3 No apparent correlation was found to exist between the livei function 
and the duration of the hyperthyroidism The absence of weight loss or 
a history of previous iodine administration was usually noted m conjunc- 
tion with a normal admission liver function test 

4 Improvement in liver function occurred during preoperative treat- 
ment m the cases with primary hyperthyroidism No apparent change was 
noted m adenomatous goiter with hyperthyroidism 

5 Normal liver function was found in a high per cent of cases three 
months postoperative, indicating that the liver damage from hyperthyroid- 
ism is rarely permanent 

6 No apparent relationship was demonstrated between the level of the 
liver function and the degree of postoperative pulse and temperature 
response 

7 A close relationship was found to exist between the blood cholesterol 
and the hippuric acid excretion 

8 The use of a high carbohydrate diet apparently improved the liver 
function as indicated by increased luppuriq acid excretion 

9 As the liver plays a vital role m the general body metabolism the 
change which occurs in its function in hyperthyroidism must represent a 
serious physiological handicap to the patient 
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GONORRHEAL ENDOCARDITIS; A REPORT OF 
THREE CASES, ONE TREATED WITH 
FEVER THERAPY ! 

By Lyman H Hoyt, MD.FACP, and Harry A Warren, M D , 

Boston , Massachusetts 


There have been numeious lepoits of the treatment of gonorrheal in- 
fections with fever therapy dui mg the past few years These leports have 
dealt mainly ruth cases of gonorrheal aithritis, though gonoirheal pelvic 
inflammatory disease and other local manifestations of the infection also 
have been treated successfully by heat tlieiapy We wish to leport a case 
of gonorrheal endocarditis tieated by fevei therapy unsuccessful!) , and also 
to report two cases of gonorrheal endocarditis not previously leported 
Freund and Anderson reported the recot ery of a case of gonorrheal endo- 
carditis treated by hyperpyrexia at the First International Conference on 
Fever Therapy in March 1937 W llliams 1 reports a case of proved and one 
of probable gonorrheal endocarditis tieated with artificial fever m the Ket- 
tering hypei therm In the proved case fever tieatment resulted m steriliza- 
tion of the blood stream and, as established at necropsy, sterilization of the 
endocardial vegetations Death, Williams attnbuted to a co-existmg syphil- 
itic cirrhosis of the liver and uremia In the case designated as probable 
gonoirheal endocarditis, fever tieatment resulted in prompt recovery 
Krusen and Elkins la have also reported a case of gonococcemia with endo- 
carditis treated with fever therapy without effect 

While Wagner- Jaur egg originated true fever theiapy m 1918 for de- 
mentia paralytica, it was not until the work of Carpentei , Boak, Mucci and 
Warren 2 m 1933, that fevei therapy for gonorrheal infections was placed 
on a lational basis These workers investigated the thermal death time of 
IS strains of gonococci at 39°, 40°, 41°, 41 5° and 42° C in vitro Seven 
of these strains were isolated m 1920, one m 1922 and the remaining seven 
were isolated one to four months previously In all instances the “ recently ” 
isolated strains, with the exception of one “ old ” strain, showed the least 
resistance to 41°, 41 5° and 42° C At 41 5° C and 42° C 99 per cent of 
the organisms were rendered non viable m two hours At 41 5° C from 
seven to twenty hours and at 42° C five to fifteen houis were required for 
sterilization They felt that the in vitro thermal death time was short 
enough at these temperatures to suggest fever therapy as a valuable thera- 
peutic aid They thought that complete sterilization could not be obtained 
u ith onl) one session of fevei of five hours Their work suggested that m 
vivo something other than the mere heating occurred to make the organisms 
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moie susceptible to destruction by the body In 1936 Thompson, Sheard 
and Larson 3 tested a number of oiganisms at 107° F for as long as 24 
hours to deteimme the effect at temperatures which the human body could 
stand Of the organisms tested only the gonococcus showed complete 
sterilization, and this was true with as short a period as six hours 

Desjardins, Stuhler and Popp 4 reported a series of 76 cases of gonor- 
rheal infection, 36 with uiethritis and 40 with complications, treated by 
f evei therapy They i eported 89 5 per cent cured, and 9 2 per cent im- 
proved The average number of sessions was six periods of six to eight 
hours per patient They point out that advanced age with cardiovascular 
changes and organic heart disease at any age are severe handicaps to fever 
theiapy Functional heart disease may or may not interfere with satis- 
factory treatment They feel that seveie disturbance of renal function may 
make fevei therapy difficult or contraindicated but will interfere less than 
cardiac or cardiovascular lesions Diabetes under satisfactory control is no 
contraindication to treatment Pulmonary tuberculosis itself is not a 
contra-indication, but the impairment of respnatory function may make it 
impossible to maintain safely a satisfactory temperature level They report 
an increasing pulse rate at the beginning of the treatment through the phase 
of rising temperatuie and then stabilization at 120 or, more especially in 
unstable patients, 140 to 150 with laige amplitude of oscillations If the 
pulse exceeds 160, the fevei is terminated at once and a new trial made two 
or three days later If the pulse again rises too high, attempts at fever 
therapy are discontinued They observed an almost constant rise of the 
blood piessure more rapidly than that of the temperature After the maxi- 
mum temperature has been i eached, the systolic pi essui e slowly falls so that 
by the end of the session it is below the original level The diastolic pres- 
suie falls slowly, 10 to 35 mm The most important point is the careful 
observation of the pulse pi essui e, and if it is reduced to 20 mm oi less, the 
session should be teimmated at once 

The use of fever therapy in endocarditis is not a new therapeutic pro- 
cedure Fulton and Levine 5 report two cases of subacute bacterial endo- 
carditis treated with rat-bite fever, another in which malarial inoculation 
was employed though no chills and fever resulted, a Bier operation was per- 
foimed on another, two cases were given typhoid vaccine intravenously, m 
one of which a temporary disappearance of the fever occuired, four patients 
were given subcutaneous injections of turpentine to produce sterile abscesses 
In one of these cases the temperature fell to normal and remained so for 
more than a month None of these procedures, however, were of permanent 
benefit m any case 

Thayer 0> 7 pointed out that gonoi rhea is an infection, focal at fiist, which 
spreads both by local extension and by the blood stream A general sep- 
ticemia then develops with a variety of metastases, l e , arthritis, synovitis, 
myositis, and not infrequently endo-, myo- or peri-carditis He reported 23 
cases of gonorrheal endocarditis, 116 per cent of the cases of acute endo- 
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carditis at the Johns Hopkins Hospital Sixteen of his cases were males ana 
1 1 of the total cases were white The age varied from 9 to 42 years Evi- 
dence of preexisting valve damage was present in only 5 of the 23 cases thus 
proving the observations of many clinicians of the frequency of involvement 
of previously undamaged valves Most cases followed urethritis Foui 
cases followed puerperal complications The time of onset of the septicemia 
varied In one case the onset was almost coincident with the urethritis, m 
four cases within two weeks, two within a month and the remainder of un- 
certain time 

In seven of his cases a history of arthritis in the course of the illness was 
obtained Thayer felt this was an unusually low incidence and m 54 cases 
he collected from the literature 68 5 per cent had arthritis 

The symptoms are those of a septicemia The onset sometimes is 
gradual with headache, lassitude, sweating, vague muscle pains, or more 
sudden with a sharp chill as occuried in our case The majority of cases 
have chills and severe sweats Hamman and Wamwnght 8 point out m a 
study of the diagnosis of obscure fever that these symptoms are those of 
the classical form but that the disease may cause a relatively benign, long 
continued infection with a low fever, slight or absent leukocytosis and with 
involvement by preference of the aortic valves The diagnosis is often over- 
looked since the gonococcus is difficult to culture Hamman and Wain- 
wnght 8 report 90 cases of obscure fever of which two cases were gonor- 
rheal endocarditis and one of these was diagnosed only at autopsy Emboli 
are common Jaundice has been leported in patients with gonorrheal in- 
fections Popper and Weidman 0 have written an interesting report on 
“ Gonotoxic icterus ” They believe that hepatic impairment results from 
gonotoxms and a picture simulating catarrhal jaundice is produced 
Petechiae or other skm eruptions aie frequent Bakst, Foley and Lamb 10 
leport a case of gonococcemia with erythema nodosum and have collected 
18 cases from the literature with skm manifestations These skin lesions 
were maculopapular, pustular, macular, purpuric and urticarial The spleen 
was palpable in 21 per cent of Thayer’s cases Clubbing of the fingers was 
noted m none of Thayer’s cases The blood shows a rapidly developing 
anemia and a high leukocytosis, aver 30,000 in 42 per cent of Thayer’s 
cases The gonorrheal complement fixation is positive m a high percentage 
of cases and is of considerable assistance m diagnosis Blood culture 
showed gonococci in 10 of Thayei’s cases before death and m 13 of his cases 
gonococci were isolated from the heart’s blood or the vegetations at autopsj 
In one case the organism was isolated fi om the kidney The difficulty in 
obtaining a positive blood culture is one of the characteristics of this disease 
Dieulafoy 11 reported a case in which both gonococci and pneumococci 
were found m the sputum Two of Thayer’s cases had pleurisy and m one 
oi these the gonococcus was cultured from the fibrmopurulent fluid The 
urme examination showed albuminuria, casts, leukocytes, epithelial cells and 
erythrocytes These signs are more marked m cases of long duration The 
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majonty of Thayei’s cases had acute 01 subacute nephritis, foui showing 
anasaica and hydrops 

Thayei’s study of the pathology of these cases shows the frequency of 
involvement of the aortic valve and the leiative fiequency of pulmonic valve 
involvement In his series the aortic valve was involved in 66 per cent, 
mitral valve 19 per cent, pulmonic valve 23 8 per cent, and tricuspid valve m 
23 8 pei cent The pi ocess is notably ulcerative and with exuberant vegeta- 
tions, pink oi gray, irregularly lobulated, soft and friable Muial endo- 
carditis was piesent in 61 9 pei cent of his cases and especially notable was 
involvement of the aoita In two cases muial involvement of the aorta was 
the only lesion Pericarditis was present in 28 5 per cent of the cases 

The prognosis of gonorrheal endocarditis is not necessarily fatal 
Solomon, Hunvitz, Woodall and Lamb 12 found 148 cases of gonorrheal 
endocarditis leported in the literature of which 10 survived despite the 
piesence of cardiac involvement, a moitahty rate of 93 per cent A leview 
of the hteiature by Bakst, Foley and Lamb 10 revealed 27 cases of gono- 
coccemia without demonstiable endocaiditis with lecovery 

The treatment of this condition is discoui aging Gonococcus vaccine 
has been given by many, and some of the recovered cases received vaccine 
However, one of the cases leported heie leceived vaccine with no benefit 
pe n y is, i4 i eports a case of unquestioned gonorrheal endocarditis tieated 
by frequent small blood transfusions with lecoveiy A/'accmes were tried in 
his case, but the leactions were so severe that this form of treatment had to 
be discontinued Wheelei and Cornell 15 report a case with intei nnttent bac- 
teremia from a pelvic focus tieated by ladical extupation with recovery 
Garlock 10 l eports a case with a positive blood cultui e, diagnosed gonorrheal 
endocaiditis, m which he performed a salpingohysterectomy The tem- 
perature fell to normal, blood culture became negative, and the patient was 
discharged after seven weeks Six months later there was no demonstrable 
lesion in the heait Newman 17 i eports a case with recovery m which the 
critical drop in temperature occurred following a febrile episode during 
which the tempeiatuie was the highest that it had been at any time during 
the illness Newman commented on this fact as of some importance in the 
ultimate recovery However, other cases reported have had temperatures as 
high or higher without so favorable an outcome 

Dees and Colston 18 report on the use of sulphamlamide m gonococcal 
infections This suggests the use of this drug m the endocardial form of 
this disease We hope there will be repoits m the literature bearing on this 
phase m the neai future 

C4.sr Rr ports 

Case 1 A 48-year-old Jewish business man was first seen June 30, 1936 com- 
plaining of chills, fever and severe sweating of one week duration On Apnl 13, 
1936 he had had an acute gonorrheal urethritis treated by local injections On June 
8, 1936 he had a left epididymitis treated by bed rest and applications of ice On 
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Tune 21 he had a chill followed by a feeling of fever and sweating llie following 
day he noted a punctate shin rash on the left leg, hands and left arm 

The patient’s family and social histories were essentially irrelevant except for 
sexual irregularities The past history was irrelevant except for gonorrhea m 1927 
Physical examination at his home on June 30 revealed a well developed and nourished 
white male not appearing acutely ill The head and neck were entirely normal 
There w r as no cervical, axillary or inguinal adenopathy The thorax was sym- 
metrical and expanded equally and well The apex impulse wvns visible 8 cm from 
the mid-sternal line m the fifth interspace, the right heart border was at the right 
sternal margin No palpable thrills were felt Heart tones were normal and no 
murmurs were heard A, was greater than P, Blood pressure was recorded at 120 
mm of Hg systolic and 75 mm diastolic The radial pulses v/ere equal and regular 
at a rate of 88 

The lung fields were normal to percussion and auscultation Examination of 
the abdomen was normal The liver, spleen and kidneys were not palpable Ex- 
amination of the genitalia re\ ealed a small amount of cleai mucous discharge from 
the urethra which did not show gram negative intracellular diplococci The right 
testicle was not completely descended and was palpable just above the pubis llie 
left testicle was somewhat enlarged, and the epididymis was nodular, thickened and 
moderately tender Rectal examination revealed a somewhat nodular, non-tender 
prostate of normal size On the left lower leg, both hands, and on the left arm 
were 15 or 20 dull red lesions 2 to 3 mm in diametei They were considered ques- 
tionable petechiae The deep tendon reflexes were equal and active m both upper 
and lower extremities 


Urine examination showed a specific gravity of 1013, acid reaction, albumin, 
slightest possible trace, sugar negative, the sediment show'ed 20 to 25 white blood 
cells per high pow r ei field, rare finely granular casts and no red blood cells Hemo- 
globin 82 per cent (Newcomber) , red blood cells 4,570,000, white blood cells 14,500 
Examination of a blood smear revealed no malarial parasites Differential blood 
count Polymorphonuclears 77 per cent, lymphocytes 10 per cent, monocytes 5 per 


cent, eosmophiles 1 per cent, band forms 5 per cent, young lymphocytes 2 per cent 
Agglutination tests for typhoid, paratyphoid a and b and undulant fever were negative 
Complement fixation for gonorrhea was positive 

During the following week the patient’s temperature was as high as 102° (F ) 
on two evenings and these rises w'ere followed by drenching sweats Roentgen- 
ray examination of the chest on July 6, 1936 showed no evidence of pulmonary dis- 
ease or cardiac enlargement July 7, 1936 he was admitted to the Peter Bent Brig- 
ham Hospital with a diagnosis of suspected gonorrheal bacteremia The history' 
and physical examination were essentially as given above Urine examinations 
showed a specific gravity from 1 005 to 1 007 , no albumin or sugar The sediment 
showed 25 to 50 white blood cells on one occasion and 3 to 5 thereafter Hemoglobin 
95 per cent (Salih), red blood cells 4,680,000, white blood cells 9,500 Differential 
blood count essentially as before Blood Hinton negative Phenolsulphonephthalein 
test showed 40 per cent excretion m tw r o hours and 10 minutes 

A blood culture taken July 8, 1936 showed a gram negative diplococcus The 
blood was drawn into dextrose broth and cultured under partially anaerobic conditions 
or Tour days Transfers were then made to a chocolate agar slant and a few small 
colonies grew out under partial anaerobiasis, but no growth occurred under aerobic 
conditions On blood agar slants there was moderate growth under partial anaero- 
rnnHf er days but 110 £ rowth und er either completely aerobic or anaerobic 

, ‘ c Cre UaS n ° acid or gas formatlon m cultures with dextrose, maltose, 

wn ’ i ° r 1 mannite e ' en after the addition of fresh normal blood In dextrose 
broth under aerobic conditions at 37° C there were a few gram negative diplococm 
. oop smear after 10 days Anaerobically at 37° C there was no gronth in 



680 


LYMAN H HOYT AND HARRY A WARREN 


dextrose broth nor was there giowth under any condition at room temperature In 
an approximate 1 2 dilution with antimeningococcic serum there was no agglutina- 
tion Culture taken on July 9 showed a similar organism but a culture taken on 
July 13 showed no growth after eight days During the week m the hospital his 
temperature ranged from 101 8° F to 97° F The pulse ranged from 98 to 68 
Respirations averaged 20 per minute At the patient’s request he was discharged to 
his home, July 14, 1936 At no time during the hospital stay was there any change 
in the physical findings The heart showed no murmurs The blood pressure was 
consistently 110 to 120 mm Hg systolic and 75 to 80 mg Hg diastolic 

During the following week he continued to have a daily rise in temperature with 
several severe chills A soft basal systolic murmur was heard July 19 He was 
advised to return to the hospital for fever therapy 

He was readmitted to the Peter Bent Brigham Hospital July 21, 1936 and re- 
ceived his first treatment July 22, 1936 Fever therapy was given with diathermy, 
the temperature being elevated to 105 6° to 106 6° F (rectal) for three hours Dur- 
ing the treatment the pulse vaned from 132 to 138 and was of good quality 

On July 24 (103 days after the onset) a blowing diastolic murmur was heard 
along the left sternal border loudest in the third interspace The blood pressure was 
108 mm Hg systolic and 60 mm Hg diastolic There did not appear to be any 
change in symptoms though he had complained of some sense of pressure over his 
chest after the first treatment 

July 24 Second fever therapy treatment The temperature was raised to 106 2° 
F (rectal) in the diathermy machine and prolonged 3% hours The patient’s pulse 
varied from 134 to 140 during the treatment After the treatment he appeared to 
be in relatively good condition July 25, blood pressure 108 mm Hg systolic and 
52 mm Hg diastolic The diastolic murmur was louder than before There was 
also a soft apical systolic murmur Ihe blood pressure was 108 mm Hg systolic 
and 52 mm Hg diastolic 

July 27 Third fever therapy treatment Temperature maintained at 106° F 
(rectal) for two hours 10 minutes Patient then complained of feeling weak and 
the treatment was stopped July 28 There was a loud blowing diastolic mur- 
mur now audible at the base and along the left sternal border The systolic 
murmur had also become more harsh and loud Blood pressure was 110 mm Hg 
systolic and 58 mm Hg diastolic The lung fields were clear to percussion and 
auscultation The liver edge was palpable 2 cm below the right costal margin and 
moderately tender The spleen was not palpable The left epididymis was some- 
what more tender than before The prostate was not enlarged or tender There 
was no peripheral edema and no petecluae or clubbing of the fingers 

July 20 Fourth fever therapy treatment Rectal temperature maintained at 
106° to 106 4° F for 4% hours Pulse 116 to 124 during treatment Blood pressure 
108 mm Hg systolic and 48 diastolic 

July 31 Hemoglobin 76 per cent, red blood cells 4,160,000, white blood cells 
13,000 Differential count Polymorphonuclears 90 per cent, lymphocytes 5 per 
cent, eosinophiles 2 per cent, monocytes 3 per cent 

August 2 Fifth fever therapy treatment Temperature raised to 106° to 
106 4° F for 4% hours August 6 The patient was obviously failing Trans- 
fusion of 400 c c of citrated blood was followed by a severe reaction Both the 
diastolic and systolic murmurs became much louder The liver was palpable 2 cm 
below the right costal margin The respirations were 40 to 50 and the pulse 100 to 
120 He had frequent attacks of weakness with increased dyspnea He gradually 
became weaker and died August 13 

Clinical Diagnosis Gonococcal sepsis, gonorrheal endocarditis with involve- 
ment of the aortic valve Left epididymitis Bilateral hydrothorax Pulmonary 
edema 
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Postmodern Examination No free fluid in the peritoneal cavity The liver 
extended 4 cm below the right costal margin The spleen was markedly enlarged 
with a few adhesions over the surface On section there were areas of infarction 

The right pleural cavity contained 450 c c and the left 750 c c of cloudy fluid 
The pericardial cavity contained 60 c c of straw-colored fluid and showed smooth 
moist surfaces 

The heart weighed 470 giams before fixation and 395 grams after fixation 
Valve measurements Tricuspid valve 10 cm , pulmonary valve 6 cm , aortic valve 
6 5 cm , mitral valve 8 cm The aortic valve was the site of an acute ulcerative 
endocarditis The left posterior cusp of the aortic valve was nearly split into two 
portions by a granular, productive lesion which rose slightly above the normal 
height of the free edge of the leaflet The lesion also penetrated the wall of the 
adjacent anterior cusp extending directly through it in continuity at the attachment 
of the cusp It then produced a rather flat papillomatous projection on the inner 
aspect of the lateral margin of the anterior cusp (Figure 1 ) The free margin of 
the anterior cusp was fieely moveable, translucent but fixed by the penetrating growth 
at the junction with the left posterior cusp The light posterior cusp was free 
from involvement The openings to the coronary vessels were not encroached upon 
by the lesion There was slight bulging of the annulus fibiosus of the pulmonary 
valves from the ulcerative action of the lesion in penetrating from the left posterior 
to the anterior cusp of the aortic valve The tricuspid, pulmonary and mitral valves 
were not involved m the ulcerative process The myocardium was of a uniform 
reddish brown color and free from evidence of infarction The papillary muscles 
and chordae tendmeae of both mitral and tricuspid valves appeared normal 

Microscopic sections showed Aschoff bodies in the myocardium Sections from 
the vegetations on the aortic valve showed a mass of necrotic debris surrounded at 
its base by a few polymorphonuclear leukocytes There were some colonies of bac- 
teria m the necrotic material and some scattered bacteria were also seen In the 
eosm-methylene blue and Giemsa stained sections were found small biscuit shaped 
diplococci, many of which were intracellular These were decolorized m the sec- 


tions stained by Gram’s method and hence were gram negative 
fhe lungs showed a diffuse bronchopneumonia 

The gastrointestinal tract and pancreas were essentially normal The right 
kidney showed old infarcts — tire left kidney was markedly enlarged and showed 
multiple metastatic abscesses The bladder showed congestion and ecchymosis at the 
bladder neck and there was inflammation throughout the prostatic urethra The 
prostate was of normal size, but showed multiple abscesses with numerous biscuit 
shaped diplococci on microscopic section The epididymis showed diffuse inflam- 
mation The seminal vesicles showed swelling and edema, but no abscesses The 
left testicle showed purulent fluid in the tunica vaginalis which showed gram nega- 
tive organisms on smear, not definitely diplococci 

Postmodern Diagnosis Acute aortic endocarditis, gonococcal, rheumatic myo- 
carditis, bronchopneumonia, empyema, bilateral, acute and chronic epididymitis, 
acute urethritis, acute pyelonephritis, multiple abscesses of left kidney, infarction 
o right kidney , acute splenitis , chronic cystitis , acute and chronic prostatitis and 
vesiculitis, hydrocele, left, infected, basophilic infiltration of posterior lobe of 


n,_,r r A whlt ?’ rnarned female, aged 28, was admitted August 9, 1922, com- 
l , ! gr °, chllls and fever of three and one half months’ duration She had had 
abnrhnn w dls f har S e for 18 months following a questionable spontaneous 

of r , nnnrr i 1 1 \° m / he family Physios it w as learned that there was a definite history 

for fe ironorrhir feC S 0n precedin S the P resent lIlness Her husband had been treated 
1922 g she huTl Urethntls at the Boston Dispensary on several occasions In April 
e had an upper respiratory infection and at that time had some dvsuria and 
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Fig 1 Arrow I points toward \egetations oil ruptured left posterior valve cusp of aortic 
valve Arrow II points to vegetation at base of anterior valve cusp 
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urgency Following this there was an mciease in the vaginal secretion winch pei- 
sisted until admission Since Apnl she had noticed an increasing weakness and since 
May she had had night sweats and severe chills almost nightly The family history 
and past history were irrelevant Inventory by systems revealed no additional data 

Physical examination showed a fairly well developed somewhat wasted woman 
The face was pale and thin On the bottom of the left great toe was a petechial 
hemorrhage Examination of the head and neck yielded no relevant findings The 
thorax was symmetrical and expanded equally and well Examination of the heart 
as reported by Dr Samuel A Levine on August 12, 1922 showed a systolic thrill 
at the apex and a questionable short thrill m diastole The apex impulse was seen 
and felt 11 5 cm fiom the midhne Left border of cardiac dullness was 12 5 cm 
from the mid sternal line, the right border of dullness was not made out No in- 
increased submanubrial dullness was made out The heart sounds were regular and 
rapid The fii st sound at the apex was slightly booming followed by a svstohc mur- 
mur and an early long diastolic muimur On approaching the base a different 
harsher systolic murmur was heard and a typical aortic diastolic murmur along the 
left sternal border The radial pulses were equal, regular and synchronous The 
blood pressure was 128 mm Hg systolic and 54 mm diastolic The lungs wei e dear 
to percussion and auscultation Palpation of the abdomen revealed that the spleen 
was easily felt two fingeis below the left costal margin The liver and kidneys were 
not palpable There was moderate clubbing of the fingers A cervical smear showed 
no gram negative intracellular diplococci Pelvic examination showed no evidence 
of pelvic inflammatory disease 

Examination of the blood showed 80 pei cent hemoglobin, 3,850,000 eiythro- 
cytes, 12,200 leukocytes A differential leukocyte count gave 83 per cent poly- 
morphonuclears , 12 per cent lymphocytes, and 5 per cent monocytes Anemia de- 
veloped rapidly and on October 10 the hemoglobin w’as 35 per cent and the erythro- 
cytes 1,955,000 Urine examination Acid reaction, specific gravity average 1 008, 
albumin varying from slight trace to large ti ace , suggt negative , the sediment showed 
many leukocytes and erythrocytes, and many cellular and brown granular casts 

Blood Wassermann negative Complement fixation for gonorrhea negative 
Five blood cultures showed no growth Electrocardiograms showed left axis 
deviation 

The temperature curve was of the picket fence type, the fever reaching 105 8° F 
and varying between 98° F and that level The blood pressure gradually fell and 
on October 9 was 86 mm of Hg systolic and 38 mm diastolic Transfusion of 300 
cc of blood from the patient’s husband was followed by a severe leaction with tem- 
perature rise to 106° F Sodium cacodylate was given mtramusculai ly, 0 05 gm , 
twice daily without altering the course of the disease The patient died October 18 
1922 

Postmoi tern examination revealed 1400 c c of clear yellowish fluid in the peri- 
toneal cavity until the spleen enlarged and showing two infarcts The liver ex- 
tended 4 to 5 cm below the right costal margin The pleural cavities contained no 
free fluid The lungs showed a definite pneumonia The kidneys show r ed cortices 
thicker than normal and microscopically some of the glomeruli showed adhesions to 
the capsule and in several thrombi were present The pericardial cavity contained 
210 cc of bloody fluid with flecks of fibrin The parietal pericardium was thickened 
and covered with a yellowish film of fibrin in places thrown into ridges and folds 
omears from the fibrin showed gram negative diplococci and a few poljmorpho- 
nuclear cells Cultures from heart blood yielded a gram negative and gram positive 
where th ° Ught t0 be termmal invaders as no such organisms were isolated else- 

Th * hea rt weight was estimated ( at 450 grams The epicardium was covered 
vitli yellowish soft exudate thrown up into folds giving a shaggy appearance The 
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ti 1 cuspid, mitral and pulmonai y valves were 1101 mal 1 lie aortic valves were some- 
what thickened and attached along the margins of the cusps were soft, pinkish vege- 
tations measuring up to 4 to 5 mm in diameter Smears from the vegetations re- 
vealed a gram negative diplococcus On blood agar a growth of Staphylococcus 
am eus and diphtheroid bacilli were produced from the vegetations The entire 
arch of the aorta seemed dilated In addition there were several aneurysms with 
sharply outlined orifices present There were two aneurysms about 0 S cm by 
1 0 cm just above the valve, tending to extend out from the right side of the aortic 
arch and to bulge into the epicardium These aneurysms were filled with reddish, 
granular thrombi Theie was a large, sharply delimited aneurysm 2 5 cm in dia- 
meter extending from the bottom of the arch of the aorta Smears of the friable 
globular masses of clot in this aneurysm revealed masses of gram negative -diplococu, 
apparently in colony form A few polymorphonuclear cells were filled with gram 
negative diplococci The morphology of these organisms was consistent with that of 
the gonococcus 

The postmoi tent diagnosis was acute aortic endocarditis, gonococcal, mycotic 
aneurysm of arch of aorta (gonococcal), organizing fibrinous pericarditis, hyper- 
trophy and dilatation of the heart, bronchopneumonia, infarct of spleen, ascites and 
chronic pleuritis 

Case 3 A 24-year-old white male was admitted December 3, 1914 complaining 
of weakness and fever Three months before he had had pain, tenderness and 
limitation of motion in the right shoulder Two weeks later both knees became pain- 
ful and stiff Two months before, he first noticed a daily fever and severe night 
sweats There had been a weight loss of 18 pounds The patient denied gonorrhea 
or syphilis The past history revealed pneumonia and pleurisy at 10 years of age 

Physical examination revealed a well nourished white male lying quietly in bed 
Examination of the head and neck was negative The left border of cardiac dull- 
ness was 13 cm from the mid sternal line in the fifth interspace, the right border 
of cardiac dullness was at the right sternal margin The heart sounds were regular 
and rapid There was a systolic thrill at the apex and a rough blowing systolic 
murmur was heard at the apex and transmitted to the axilla and to the angle of the 
left scapula The mitral second sound was clear The lungs were clear to per- 
cussion and auscultation The examination of the abdomen showed nothing of note 
The liver, kidneys and spleen were not palpable Blood pressure readings showed 
100 mm Hg systolic and 70 diastolic The patient was seen by Dr Henry A 
Christian who confirmed the heart findings and made a diagnosis of acute endo- 
carditis On admission, the hemoglobin was 79 per cent, white blood cells 8,400 
Blood Wassermann test positive, two plus Electrocardiograms were normal on 
several occasions Phenolsulphonephthalein test showed 42 per cent excretion of the 
dye in two hours On January 4 two peteclnae were noted in the right conjunctiva 
The patient gradually developed a severe anemia During the first 11 days the 
temperature was rarely over 100 4° F , but thereafter it became “ picket fence ” in 
type rising as high as 104° F and being almost continuously above normal The 
pulse varied between 90 and 130 On January 19, 1915 a faint diastolic murmur was 
first heard in the fourth interspace just to the left of the sternum February 3 a 
pleural friction rub was heard m the left axilla and back 

He was given antigonococcus vaccine both intravenously and intramuscularly but 
later developed severe reactions from the vaccine so that it had to be stopped On 
February 23 he complained of pam in the left chest and coughed up bright red sputum 
He failed rapidly and died in several hours No postmortem examination was done 

Blood cultures taken on December 4, and December 12, 1914 showed a small 
short chained coccus growing 3 to 5 cm below the surface in the dry tube dextrose 
ascitic agar No growth was obtained on the plates Blood culture taken on Jan- 
uary 4, 1915 on dextrose ascitic agar plates and tubes showed, after 64 hours in- 
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cubation, numerous, minute grayish white colonies Smears showed a small gram 
negative coccus occurring in pairs and small groups On subculture growth was 
obtained on dextrose ascitic agar and in plain ascitic bouillon On agar slants 
growth appeared m 48 to 64 hours as fine dew drop colonies The notation was 
made “ the organism has all the characteristics of gonococcus ” 

Clinical diagnosis Acute endocarditis, gonococcal 

Discussion 

These cases illustrate the destructive nature of the lesions of gonococcal 
endocarditis In the first case one cusp of the aortic valve was practically 
destroyed In the second case there were multiple aortic aneurysms m 
association with an aortic endocarditis with small vegetations 

The difficulty m culturing gonococci fiom the blood stream is illus- 
trated by the second and third cases In the second case it was not possible 
to culture the organism befoie or after death The diagnosis m the second 
case is based on the typical pathology, the appeal ance and the staining reac- 
tions of the organism as seen m the lesions and the history In the third 
case there was difficulty in identifying the organism In the first case cul- 
tures weie satisfactorily obtained only under partial anaerobiosis 

It is most important to differentiate definitely the organism isolated 
from the meningococcus because of the difference m therapy and prognosis 
Meningococcus endocarditis while rare does occur Rhoads 19 reported a 
case of endocarditis due to the meningococcus m 1927 and collected 1 1 case 
reports m the literature In several of these cases no signs of meningitis 
were observed One case showed swelling of the joints of the ankles and 
fingers Necropsy showed adhesive pericarditis and a cauliflower vegetation 
on the mitral valve Several of the cases showed only a vegetative endo- 
carditis but Rhoads’ case was marked by its ulcerative character The 
vegetative process had ulcerated through the interventricular septum and 
involved the medial cusp of the tricuspid valve and also the base of the aortic 
valve Ross and Greaves 20 report a case of probable meningococcus endo- 
carditis which reacted to specific serum theiapy and recovered though with 
severe cardiac damage 

In our first case the presence of a rheumatic myocarditis was not sus- 
pected There was no past history to suggest such a condition, except for 
the illness of the previous year when a cholecystitis or coronary occlusion 
was suspected Neither of these conditions was diagnosed, as the electro- 
cardiograms and roentgenological studies were normal There was no 
gross or microscopic evidence of previous valve damage apparent, which 
bears out Thayer’s conclusion that gonococcal endocarditis is more frequent 
on undamaged valves 

After studying the various methods in use up to that time (June 1936) 
in treating gonococcal endocarditis we felt that fever therapy offered a more 
rational method of treatment than any which had been tried Careful work 
lad shown that the gonococcus is susceptible to temperatures the human 
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body can stand The first patient had a total of seventeen and one-half 
houis of fever therapy in five sessions, with temperatures of 105 6° to 
106 6° F (lectal) m the fiist tlnee houi session and 106° to 106 4° (rectal) 
thereaftei We felt this should have been enough to produce the desired 
result Howevei, we did not determine the thermal death time of the 
particular gonococcus isolated m this case and theiefore we cannot state 
definitely that the amount of fever therapy was sufficient from a theoretical 
point of view In futuie cases this should be done We do not feel that 
fever therapy increased the rate of progress of the disease nor did it slow 
the pi ocess 


Summary 

1 Three cases of gonoirheal endocaiditis are reported The diagnosis 
in the first case was made clinically and was proved at autopsy The 
oigamsms were isolated from the blood stieam during life and were present 
m sections from the affected valves at autopsy The diagnosis m the second 
case was made clinically The organism was not isolated from the blood 
stream dunng life, but smears fiom the vegetations at autopsy showed 
giam negative diplococci and the gioss pathology was typical of gononheal 
infection The diagnosis m the third case was based on the clinical course 
and history and the isolation of the gonococcus from the blood stream during 
life 

2 The first case was treated with fever by means of diathermy A 
total of seventeen and one-half houis treatment was given at 106° F (rec- 
tal) The second case was treated by general supportive measures The 
third case was treated with antigonococcus serum All three were fatal 

We wish to thank Dr Israel Kopp for Ins cooperation in treating this patient with 
fever therapy at the Boston Psjchopathic Hospital 
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BUCKLING OF THE RIGHT COMMON CAROTID 
ARTERY IN HYPERTENSION 


By R Arrillaga Torrens, M D , and Bayard T Horton, M D , 

F A C P , Rochcstei , Minnesota 

In 1925, Brown and Rowntree described a characteristic buckling of the 
right common carotid artery which is present in some severe cases of hyper- 
tension A review of the literature 1 ’ 2 ’ 5 revealed that such limited recog- 
nition has so far been accorded this sign that it seemed opportune to call 
attention to its frequent occurrence m cases of hypertension and to the mis- 
takes m diagnosis often caused by its non-recognition We are also re- 
porting two new cases in which buckling of the right common carotid artery 
occurred These cases were observed m a study of 48 consecutive hospital 
cases of white patients who had essential hypertension 

Buckling in such cases consists m a kinking or angulation of the light 
common carotid aitery out under the skin, which buckling is prominent 
enough to result m a pulsatile mass This condition must not be confused, 
however, as has already been done by one writer, 2 with other and far more 
frequent pulsations in the region of the neck which are seen both in health 
and disease What distinguishes buckling from them is the tumor-like de- 
formity which is visible behind the lower third of the sternocleidomastoid 
muscle The location of the buckling of the carotid artery as well as its 
general characteristics often cause it to be confused with carotid and sub- 
clavian aneurysm It should likewise be kept m mind when considering 
suspected instances of hyperthyroidism 

In all the cases of hypertension with buckling of the carotid artery so 
far reported the patients have been nonsyphilitic and the buckling has been 
in the lower anterior pait of the neck just above the right sternoclavicular 
joint Buckling has never been seen on the left side Brown and Rown- 
tree’s patients were all white women Beardwood’s two patients were 
negroes, one of them a male It does not appear, therefore, that the con- 
dition is limited to any one race, but we expect that it has a predilection for 
the female sex Beardwood’s cases are of further interest because, in both 
of them, the patients were able to state definitely that as far as they knew 
the pulsating mass was of recent origin 

Brown and Rowntree thought that kinking of the common carotid artery 
was “ the mechanical sequence of the arch elevation, although elongation 
through increased mti a- vascular pressure also contributes to its tortuosity” 
Figure 1 shows the relative change brought about in this way It is of in- 
terest to note that suigeons operating on tonsils have often reported tortu- 
osity m the internal carotid arteries, and have speculated about the possibility 
that this tortuosity may represent a reversion to a lower phylogenetic type 

* Submitted for publication December 30, 1937 
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These views have been based on the belief that, in seals, the carotid arteries 
were much longer than the distance they transversed and consequently were 
not straight Recently, a very careful study 4 was made of this problem, 
and it appears that neither m seals nor in any other form of animal life has 
anybody ever demonstrated a normal tortuosity m either carotid vessel 
The theory of reversion to a lower type therefore has no basis Besides, 
so far as we know, buckling of the carotid artery has never been reported in 
patients without hypertension It would seem, therefore, that the explana- 
tion of Brown and Rowntree best elucidates the mechanism of its formation 
In making the diagnosis of buckling one must remember that the con- 
dition occurs m cases of hypertension, mostly in women, and apparently only 
m the right side of the neck One should attempt to demonstrate elevation 



Fig 1 Buckling of right common carotid artery in hypertension Increased blood 
pressure raises the aortic notch, and perhaps elongates the individual arteries Consequently, 
the right common carotid artery is pushed outward and upward The relative position 
before and after this change is here illustrated Notice the beginning point of buckling on 
the heavily shaded carotid artery 

of the aortic arch, either by palpating the episternal notch oi by studying a 
roentgenogram of the thorax Most important in the diagnosis is actual 
palpation of the carotid artery itself In this way one can show the point 
of angulation, and often establish that the diameter of the vessel has not 
changed The pulsation in a buckled artery does not have the expansile 
quality present m aneurysm Those who make it a practice c routinely to 
palpate the carotid arteries in cases of suspected cerebral arteriosclerosis have 
not yet reported the occurrence of buckling in patients with arteriosclerosis 
but without hypertension Buckling tends to dimmish in prominence when 
the blood pressure lowers 1 


Case Reports 

C ° SC / A S P anish woman, 47 jears old, who had had hypertension for the 
P wous tour years, registered at the clinic on July 26, 1937 For the previous 
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nine 01 ten months she had noticed a pulsating' mass m the right lower pait of hei 
neck On admission the blood pressuie m nnllimeteis of meicury was found to be 
210 sjstohc and 146 diastolic When taken at hourly intei vals over a period of 24 
houis there was a systolic lange of blood pressure from 140 to 210 mm, and a 
diastolic lange ot 90 to 140 mm , the mean systolic pressure was 190 and the mean 
diastolic pressuie 115 Examination of the oculai fundi revealed moderate sclerosis 
and narrowing of the letinal artenes, slight retinitis, but no edema of the optic disks 
Geneial physical examination, except foi the buckling of the right common carotid 
aitery (figuie 2), gave essential!) negative results Urinalysis showed albumin, grade 
1, but no erythroc) tes, pus oi casts 1 he blood count was normal Flocculation tests 
foi syphilis by the Kline, Hinton and Kahn technics were negative A roentgeno- 
gram of the thorax and the electrocauhogiam gave no additional infoimation The 
value foi blood urea was 20 mg per 100 cc 



Fig 2 Buckling of right common carotid artery in hjpertension Showing the relation of 
the visible bulging to the tortuosity palpated m the underlying vessel 


Surgical treatment was undertaken for the relief of the hypertension In two 
stages, on August 10 and September 1, Dr Adson performed extensive right and 
left splanchnic nerve lesection He also removed the first and second lumbar sym- 
pathetic ganglions and the celiac ganglion on each side 1 he postoperative course 
was uneventful When the patient left the hospital it was noticed that, with the 
decrease m blood pressure, buckling had become less prominent _ At the time of 
dismissal her blood pressure ranged between a maximum of 145 systolic and 90 
diastolic and a minimum of 130 systolic and SO diastolic 

Case 2 An Irish woman, 44 years old, a year previous to admission had a sys- 
tolic blood pressure of 250 mm of mercury, at which time she regarded herself m 
good health In the ten months preceding hei admission, however, hei general health 
had failed and she gradually complained of increasing weakness and in the last six 
months had lost 54 pounds (24 5 kg ) When admitted to the hospital on August 2, 
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1937, she complained of marked dyspnea at lest, moderate orthopnea, frequent pal- 
pitations, and constant headache and throbbing at the temples For the previous two 
years she had noticed a pulsating mass m the right lower portion of her neck , this 
mass had not changed m size, however, or given her any discomfort On general 
physical examination the patient appealed to be exhausted, she was emaciated and 
there was cardiac enlargement, pitting edema of grade 2 of the lower extremities, 
the liver was palpable and buckling of the right common carotid artery was present 
The artery could be palpated in remarkable detail The blood pressure taken at 
hourly intervals over a period of 24 horns showed a systolic range of 220 to 250 mm 
and a diastolic range of 140 to 170 mm , the mean systolic reading w'as 230, the 
mean diastolic 150 Examination of the ocular fundi revealed advanced sclerosis 
and narrowung of the retinal aiteries, marked retinitis, and some edema of the disks 
A diagnosis of malignant hypei tension was made Urinalysis revealed albumin, 
grade 1, but no erythrocytes, pus, or casts Hemoglobin equaled 80 per cent of nor- 
mal, erythrocytes numbered 3,780,000 and leukocytes 7,100 per cu mm of blood and 
the differential count was normal The Kline, Hinton, Kahn and Kolmer tests were 
negative The value for blood ui ea was IS mg , and for serum proteins 6 1 gm 
per 100 c c An electrocai diogram showed left ventricular preponderance, normal 
rhythm, and some myocardial damage The patient w r as dismissed from the hos- 
pital on August 5, and died at home six days later Necropsy performed by her 
local physician is reported to have confirmed the diagnosis made at the clinic 


Comment 

In case 1, the pulsating mass in the right side of the neck had been 
thought to be an aneurysm of the right common carotid artery More than 
one physician had seen the patient and this diagnosis had been seriously con- 
sidered Careful examination, however, revealed marked buckling of the 
aitery (figure 2) The same comment also applies to case 2 If one has 
in mind the possibility of buckling of the right common carotid artery, such 
as frequently occurs in severe cases of essential hypertension, he should have 
no difficulty distinguishing it from aneurysm The differentiation of these 
two conditions, needless to say, is most desirable in view of the very differ- 
ent prognosis m each case Aneurysm is always, by itself alone, a definite 
potential liability Buckling, on the other hand, calls for no special meas- 
ures, it never enters into the prognosis of the case, the prognosis m such 
cases depending entn ely on the severity and nature of the hypertension 
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SOME DESIRABLE SUPPLEMENTS TO THE PRESENT 
TRENDS IN MEDICAL INVESTIGATION ' 

By Roger I Lee, M D , F A C P , Boston , M assachusetts 

Truly the advances in Medicine have been prodigious in the last few 
generations These advances have taken place on a bioad front and con- 
tinually make possible the utilization not only of the so-called basic Medical 
Sciences but also of all branches of sciences for the understanding of disease 
and, indeed, often foi application at the bedside 

The changing situation has developed in internal medicine new attitudes 
and new standards It is not too much to say that a new specialty has 
appeared, that of the medical investigator Within 50 yeais, to meet the 
needs of these medical investigators, Medical Schools and Hospitals have 
increased manifold and the printed product of this activity has increased 
many times more 

In these perhaps bewildei ing changes there seems at times to be a rest- 
less activity of feverish intensity In the training and development of the 
internist perplexing questions arise Granted that the internist worthy of 
the name should participate in medical advances and should, irrespective of 
age, be a medical investigator, should his work be evaluated on actual pub- 
lications, on quantity of publications, and what are some of the necessary 
criteria for the scrutiny of the quality? Oi, again, is not “ furor scnbendi ” 
actually at a piemium in the market of medical investigation? Or has there 
not developed a technic in medical investigation that is stereotype, narrow, 
and inadequate ? 

Indeed it would be sui prising if, in the midst of rapid and bewildering 
changes, dealing with possible near or remote application of newly acquired 
data to that complicated mechanism called man 01 animal, if you will, errors 
and faults did not accompany the difficulties Though the pace is fast, it 
should be possible to pause in older to strengthen some of the points of 
weakness of the piesent system Obviously, careful objective observation 
must be the foundation of any investigation whether m Medical Science or 
in any other branch of science But unless the scope of these observations 
is carefully planned and unless the experiments are carefully designed, the 
labor may be wasted Indeed the critical observation or experiment is 
relatively rare And while we may grant that trial runs are useful m 
familiarizing the observer with the technic and the field, we have to admit 
that in the large majority of instances, perhaps approximately 90 per cent, 
the design or plan or observation or experiment is so bad or inadequate that 
the entire procedure is really valueless 

If we add to this, those instances in which the statistical requirements 
are not met, a further wastage is apparent 

* Read before the American College of Physicians, New York City, April 4, 1938 
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And finally often hard reasoning is necessaiy to determine the conclu- 
sions to be drawn This reasoning must satisfy the lequirements of logic 
and must not be colored by wishful or illogical thinking 

The myth of the athletic heart is an excellent example of a product of 
faulty observation, of the failure to understand and use ordinary statistical' 
principles, and of faulty reasoning throughout, especially in the conclusions 
based on the physiologic principle that muscular exercise increases the size 
of the heart, somehow erroneous observations appeared in print aiming to 
show the increase of the heart under athletic training, especially in colleges 
A few cases of cardiac disease or death were cited to furnish the statistical 
evidence Then extraordinary conclusions of all sorts were made How- 
ever, instruments of precision showed the original observations to be er- 
roneous But the myth was kept alive by a credence m the statistical evi- 
dence although this evidence satisfied no statistical requirement Indeed, 
it is difficult to secure adequate data to meet any reasonable statistical re- 
quirements foi the proof that athletic training m youth predisposes to 
cardiac death 20 to 40 years later Certainly a little thought indicates many 
other factors that might affect the heart in addition to college athletics Of 
course, any conclusions based upon such faulty observations and statistics 
are worthless But highly colored conclusions were drawn Unfortunately 
the myth still lives although m a feeble state 

Medical science is a young and new science It aspires to a place along- 
side of the physical and natural sciences And there are careful workers 
m the laboratory and m the clinic whose technic places them on a par with 
the scientists in other fields In clinical medicine, Hippocrates, Jenner, 
Oliver Wendell Holmes, Reginald Heber Fitz, and one of the Fellows 
of the American College of Physicians who is on this program, James B 
Heirick, are but examples of a considerable group Relatively speaking 
this group is small and there is real danger that there may be a sepaiation 
between this group and the other medical investigators There ought not 
to be a dual standard, one good and the other debased, with the probable 
result that medical science will settle into the soft mud of careless methodol- 
ogy 

Much has always been made of the importance in medicine of obsena- 
tion Every medical student is impressed by the paramount necessity of the 
trained use of touch, sight, hearing, smell and occasionally of taste There 
are many mechanical devices to assist those senses The use of the stetho- 
scope is a classic example The visual aids, which include the microscope, 
ophthalmoscope, cystoscope and the like, have been a large factor m modern 
medicine It is indeed hard to conceive of medical science without the 
microscope 

But in the present onward rush of medical progress, other faculties are 
needed to supplement these observational senses Hippocrates and Ins group 
were masters in the art and science of observation We have coming down 
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to us, aftei two thousand yeais, many clearly defined clinical pictuies as true 
today as then But the conclusions of Hippocrates, while based upon ac- 
cuiate and lepeated observations, weie arnved at by careful deductions 
These deductions were as caiefully conti oiled as the observations themselves 
Likewise, Jenner obseived cow pox m milk maids By the simple statistical 
collection (no doubt unconscious on his pait) of these data, Jenner noted 
in a soit of statistical fashion that most milk maids contracted cow pox 
His (still probably unconscious) statistical data showed that human or 
small pox was lare among milk maids, or, m other woids, there was a high 
correlation between the incidence of cow pox and the absence of small pox 
Jennei next (unconsciously doubtless once more) called upon anothei 
faculty 01 ti ait 01 whatevei you caie to call it of his mind, and mfeired or 
deduced that the cow pox piotected against small pox If his observations 
weie correct and if there were no unknown disturbing factois, this deduction 
was logical and it was so subsequently pioved by the accumulation of abun- 
dant statistical data and the establishment of a high coil elation of absence 
of small pox and the presence of cow pox 

In some ways, medicine has not changed in the development of the use 
of statistics 01 the use of deduction since the days of Hippocrates or of 
Jennei 

We have done decidedly bettei in regaid to statistics than m regard to 
deductive reasoning The simple statistics of Hippocrates and Jenner have 
served their purpose The same is tiue of the simple correlations of Osier 
and Cabot Most of us are now familiar with the punched cards of sta- 
tistical technic It took us a long time to realize that mortality figures in 
pneumonia had to be broken up into age gioups and also into types of the 
infecting pneumococcus Then, too, there may be a yearly 01 seasonal 
vauation Nevertheless, many men asseit that, irrespective of statistics, 
certain piocedures in pneumonia do good and are accompanied by a lessened 
mortality 

At one time, based upon electrocardiographic evidence, it was urgently 
advocated that digitalis be used in every case of pneumonia Without sta- 
tistical proof and without sound reasoning, the use of digitalis became, 
almost overnight, practically a routine procedure m the treatment of pneu- 
monia Subsequently, however, caieful clinical studies under adequate 
statistical control indicated that the routine of employment of digitalis was 
actually detrimental to the average case From time to time, it is the 
fashion to deride statistics, but the observational data which go into the 
statistical treatment (like the beef that goes into the can) are not changed 
by the process The method is less faulty than the data It is a long 
road to prove statistically the benefit of a therapeutic procedure m pneumonia 
Very likely, there are still other unrecognized variables besides age groups 
and types of pneumonococci Animal experiments and test tube researches 
are illuminating but the final answer to the query of the beneficial effect of 
a procedure m pneumonia in humans must be statistical 
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It is certain that if data do not meet simple statistical requirements, it 
is quite futile to try to draw conclusions from them In the laboratory and 
at the bedside, we may usually safel} assume that the actual observations are 
accurate It is necessaiy as the next step that these obseivations meet cer- 
tain statistical requirements Then, as a final step, deductions are made 
fi om these data 

It must be lemembeied that a diagnosis is larely an obseivation Pneu- 
monia as a diagnosis is not an obseivation It is a deduction 

While it is true that many of our medical enois are demed fiom failuie 
to use statistics couectly, and that often means an inadequate amount of 
data, nevertheless, the greatei bulk of oui medical euors and medical dif- 
ficulties are derived from faulty reasoning piocesses We make many un- 
justifiable assumptions We assume that we know certain facts which we 
actualh do not know Impiopei conclusions 01 deductions may be readily 
made fiom data which are accuiate enough For example, for many years 
it was argued that since malai ia existed in little swamps and marshy places, 
theref 01 e it w as the damnness v Inch caused the malai la 

Theie is one foim of fault} leasomng or faulty logic which is unfor- 
tunately common in medical liteiatuie Foi example, it is known that all 
cases of pernicious anemia have an absence of fiee hydrochloric acid m a 
gastric analvsis It does not follow howevei, that all cases of absence of 
hydrochloric acid ha\e pernicious anemia Again, m pernicious anemia, 
most of the cases respond to h\ei therapy It may be argued that liver 
therapy is a theiapeutic test foi pernicious anemia, but one must not argue 
that no cases are to be diagnosticated as pernicious anemia if they do not 
lespond to lner therapy and that therefore Inei therapy is always success- 
ful m pernicious anemia 

Sometimes, our so-called “ medical science ” leads us astray as it did 
temporarily m the use of codhver oil m nckets The clinical data weie 
entirely correct as to the value of codhver oil m rickets However, until we 
leally understood about vitamins, it was the habit of some men to deride 
those excellent clinical conclusions It is chastening, as well as valuable, to 
recall the derisions with which the profession generally gi eeted the observa- 
tions of Olner Wendell Holmes on the transmission of childbed fever, a 
brilliant bit of correct observation with statistical treatment of those ob- 
ser\ ations and with the resulting cori ect deduction 

From the very nature of things, clinical observations are complicated 
i Ian is ever v ariable Controls may be difficult There are always un- 
mow n variables Nevertheless, clinical material has always furnished ex- 
ce lent illustrations of the best and most scientific types of medical m- 
i estigation Likewise, as investigation m pure science becomes more com- 
p seated it seems to partake of some of the difficulties herein discussed I 
venture this somewhat timidly and indeed humbly I let others discuss the 
i erence of opinion concerning the cosmic ray, concerning atomic explo- 



696 


ROGER I LEE 


sions, 01 concerning those chemical formulae that fill a blackboard only to 
dismtegiate and reform at the waving of a chemical wand Or do they? 

A great many medical beliefs, medical piocedures, medical routines, and 
the like aie based upon what we like to call the results of our logical reason- 
ing For example, should one use ice baths to reduce fever ? Obviously 
there are many considerations and we finally gave up ice baths as an in- 
evitable logical procedure in fever Again, if a peison is infected with 
a few microoigamsms, is it logical to assume that he will be less sick than a 
person who is infected with many mici oorgamsms ? As an example, is it 
logical to assume that a peison infected by typhoid bacilli in the water will 
be less sick than a person infected with typhoid bacilli in milk? Presum- 
ably the milk will carry more bacilli than the watei Let us grant that the 
virulence of the microorganisms is the same and let us grant that the series 
of cases is large enough to iron out the variability of possible special groups 
of immunes or partial immunes The answer must be “ No ” of course 
Again, is it logical to assume that bacterial vaccines aie useless in existing 
infection? Of course, the aigument is that the living bacteria would pro- 
duce immunity if it is to be produced and therefore that bacterial vaccines 
are useless But this illustration, like the others, concerns not the process 
of logic itself but the assumption of the argument It is not known 
whether changed bacteria, as they are in vaccines — dead, devitalized, atten- 
uated or what not — have necessarily the identical effect in immunity pro- 
duction possessed by the living bacteria and indeed this may vary with 
different forms of bacteria and indeed in different individuals either undei 
the same or different circumstances 

Perhaps the commonest illustration concerns the prevention of the com- 
mon cold by vaccine We do not know the causative agent of the common 
cold and therefore the bacterial vaccine used to prevent colds does not con- 
tain it and is it therefore necessarily illogical to give these bacterial vaccines 
as a preventive of colds? Of course, the answer must be that it is not 
necessarily illogical although there is no evidence that it is logical, because 
immunity to the cold may be produced by non-specific therapy 

Some years ago, the effect of liver and other substances in the diet on 
the anemia m dogs secondary to bleeding was studied Of course, it had 
been urged that it was illogical to give meat in pernicious anemia because 
of the absence of hydrochlonc acid Because anemia secondary to hemor- 
1 hage in dogs and pernicious anemia were quite separate entities, it seemed 
unlikely that liver therapy would be of benefit m pernicious anemia Of 
course, that happened to be exactly wrong In this case, the feeding of 
liver and other substances in anemic dogs was one thing and liver and 
allied therapy in pernicious anemia was quite another thing Or, at least, 
it so seems now 

Everyone knows that among all individuals wishful thinking, or the 
rationalization of what we desire, is very common We know what we 
want and therefore build up arguments m its favor 
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One could give many lllusti ations of simple enois in reasoning mostly 
based upon the fact that m the reasoning only one instead of several pos- 
sibilities are considered The type of thing to which I refer is the reasoning 
that m pneumonia there is usually a high fevei, therefore any high fevei 
may mean pneumonia Of course, such an illustration seems absurd on the 
face of it On the othei hand, physicians do not hesitate to argue that be- 
cause appendicitis is often accompanied by a leukocytosis, theiefoie if there 
is any leukocytosis the diagnosis is appendicitis 

One hears and reads the statement that infections cause leukocytosis but 
with two exceptions — one, the infection may be so overwhelming that there 
is no leukocytosis, two, the patient may be so debilitated as not to be able 
to produce the usual leukocytosis In reality, it is true different types of 
infections tend to pioduce, from the circulating toxms, etc, different 
effects upon the hemopoietic system and therefore different blood pictures 
Some infecting microorganisms have little or no effect upon the leukocytic 
count, other microorganisms affect the lymphocytic system rather than the 
polynuclear system Indeed, one can get results from othei circulating 
poisons which are quite similar to the circulating toxms of micioorgamsms 
The point is obvious, of course, that the blood picture is not m itself diag- 
nostic of any pi ease disease, but indicates the effect of certain reactions 
on the blood-forming organs 

Again, many tests have been devised, and much time has been wasted, 
merely because the advocates of these tests, finding that the tests were posi- 
tive m some particular disease and negative in normal people, at once con- 
cluded that the test was diagnostic of this disease In many instances, the 
test is merely positive for some general type abnormality as fever A vast 
amount of literature has been accumulated m regard to the so-called “ blood 
sedimentation rate ” Following the loose form of reasoning just described, 
the blood sedimentation rate was supposed to be diagnostic of a wide 
vanety of conditions — pregnancy, cancer, lheumatism, etc It was pointed 
out, when the sedimentation rate was being discussed in the early stages, 
that m normal people there was a normal sedimentation rate In many, 
but not in all diseases, there seemed to be an alteration m the sedimentation 
rate It was merely one of the many things that happen , the human organ- 
ism is not normal Changes m a sedimentation rate, m the same individual, 
may be of some value m determining the course of the disease and indeed 
ie prognosis After a good many years, that is the conclusion which has 
emerged out of a huge mass of contradictory and conflicting conclu- 
sions and summaries Even now, undue dependence is placed upon this 
es , m the first place because there is no specificity about this test and, m 
le secon d place, there may be some other condition which is altering the 
rate esides the condition which is being studied 

n every field of medicine, one could multiply the argument for the 
necessity of careful and thorough deductive reasoning As I have pointed 
ou e sewhere, the examination of the urine is not a perfect test for nephritis 
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or diabetes Indeed, the examination of both the blood and the urine, 
while giving us a great deal of infoimation, may he neither dependable nor 
precise The leason for this is that the morbid processes are within the 
cells and the blood itself is only one step nearei the cells than is the urine 
There is a good deal of evidence that the blood is used for a seweiage sys- 
tem and does not always reflect exactly the condition of the cell Further- 
more theie may be other factors which may affect the blood and urine 
figures For example, a Marathon runner will piesent a unne of acute 
nephritis A starving patient will show a blood non-protein nitrogen which 
is that of uremic coma Fuithermore, if he is starving, and has enough 
acidosis to produce a high non-protein-mtrogen, he may also present a 
urinai y picture of nephritis It would be \ery easy to multiply these casual 
obseivations, selected at random, in the field of medical investigation but, 
suffice it to say, every procedure is subject to each of the factors which we 
have considered 

Even if we are careful of our obseivations, of our statistics and our 
logic, we must admit that many of the processes which we are studying 
aie very little understood From time to time that will result in seeming 
refutation of the value of logic I have m mind the so-called “ Wasser- 
mann ” test, which is an adaptation of the complement fixation test It 
was originally considered to be a ispecific test because, presumably, a spe- 
cific antigen Avas used We now know that the antigen is not specific, 
yet the test runs as closely to being perfectly accurate as one may expect on 
the law of chances Of couise, somewhere there is a reason for it While 
we accept with gratitude the extraordinary accident that has given us such 
an extraoidinarily useful test as the Wassermann test, we can use this 
experience as a chastening example of our fundamental ignorance and it 
points to the necessity of avoiding at all times a completely dogmatic view- 
point 

Hard, sound leasonmg and logical deduction can be developed as a part 
of the necessary equipment of the medical investigator They are as vital 
as accurate observation 01 adequate statistical data Wishful thinking and 
rationalization belong to the same category of scientific sms as erroneous 
observations and misleading statistics It should be and, indeed, must be 
the only satisfactory destiny of Medicine, to be the Science of Medicine 
As such, the Science of Medicine will, we trust, be grouped with the Physi- 
cal Sciences and the Natural Sciences We like to think that we are close 
kin to these somewhat rigid sciences wheiem data aie factual and statisti- 
cally adequate, and reasoning is as sound and relentless as the limitations 
of the present knowledge permit 
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A CASE OF ATELECTASIS OF THE RIGHT LOWER AND 
MIDDLE LOBES WITH BRONCHOSCOPY DEMON- 
STRATING SPINDLE CELL SARCOMA OF 
THE RIGHT MAIN BRONCHUS 

By Otto S Baum M D , John H Richards, M D , and Maxwell D 
Ryan, MD, New Yoik, N Y 


C \se Report 

The patient, R Z , is a 29 jear old American housewife, admitted to the Second 
(Cornell) Medical Division of Bellevue Hospital on March 16, 1938, complaining 
of right-sided chest pain, cough, and 15 pounds loss qf weight dui mg the preceding 
six weeks 

Histoiy She had always been well, recalling only measles and clnckenpox Her 
mother had died of diabetes , the family historj otherwise w r as negative She is 
married, has tw r o children living and well, having had one miscarriage Review' 
of her history bj systems show's no relevant factors 

Six w'eeks before entry she developed an upper respiratory infection, diagnosed 
pneumonia and pleurisy by her family physician She recovered from the acute 
episode, but had a persistent cough since productive of wdntish sputum in small 
amounts, never blood tinged She lost about 15 pounds in weight during this time 
There have been no night sweats, but afternoon fever up to 102° F w'as noted She 
complained frequently of sharp pains in her right chest, located more often posteriorly, 
and worse with respiration though steady once they arose At times she felt as 
though her heart were beating in her right chest but the exact date of onset of this 
sensation is uncertain She has not been dyspneic, orthopneic or cyanotic 

On the morning of admission she complained once more of severe right-sided 
chest pain, associated wuth nausea and vomiting of previously ingested food Her 
physician at first thought she had a minoi gastrointestinal disturbance, but after 
persistence of the chest pain, sent hei to the hospital for observation and treatment 
Physical examination On admission this thin white female appeared to be 
chronically ill There was moderate pallor of the skin, conjunctivae and mucous 
membranes She was not dyspneic or orthopneic, or cyanotic, but complained of 
severe pam and a sense of tightness m her right lower chest posteriorly The tem- 
perature was 99 4°, the pulse rate 88, the respiration rate 24, and the blood pressure 
4 inm of Hg systolic and 76 mm diastolic 
Important abnormalities noted were as follows The trachea was deviated 
mar edly to the right There was limitation of expansion of the right chest The 
^icar \vas shifted toward the right, the point of maximal impulse being poorly felt 
' cm to the left of the midsternal line Heart sounds were heard much better 

0 ie right of the sternum, especially those at the base of the heart, they were of 
good quality, with A. greater than P. 

1 ^rnmation of the lungs showed dullness over the upper third of the right 
un g' e d anteriorly and posteriorly, flatness over the lower third of the right chest 

F™m e u ed J 0r P ub l>cation June 25, 1938 

of vioHtr' tn< L oecond (Cornell) Medical Division, Bellevue Hospital and the Department 
caicine > Cor ncll University Medical College 
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anteriorly, extending higher in the axilla and postenorly Breath sounds over the 
upper third on the right were loud, bronchovesicular, with marked increase in tactile 
fremitus, voice sounds, and with whispered pectoriloquy over this area Rare post- 
tussic fine rales were heard anteriorly over this area Over the area of flatness the 
breath and voice sounds were absent but tactile fremitus was present though markedly 
diminished The left chest was normal and the remainder of the examination en- 
tirely negative 



Fig 1 Roentgen-ray, March 16, showing lower two-thirds of the right lung obscured by 
dense shadow and heart and mediastinum drawn to the right 

Laboi atory findings were as follows Urine entirely normal White blood count 
8500 , a differential count showed 63 mature and 16 immature polymorphonuclear 
neutrophiles, 21 lymphocytes and 1 monocyte The red cell count was 4 6 millions, 
the hemoglobin 85 per cent (Sahh) The sputum showed no acid fast organisms 
The blood Wassermann test was negative Blood non-protein nitrogen was 31 mg 
per cent 
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Fluoroscopy on the morning following admission showed the heart to be dis- 
placed toward the light, its left border about 1 cm beyond the left sternal margin 
The trachea was deviated toward the right The right lower lung field was com- 
pletely obscured by a density having the appearance of an elevated diaphragm plus 
collapsed lower and middle lobes The apex was clear (Figure 1 ) 

It was thought that the patient had a plug of tenacious mucus or of granulation 
tissue m the bronchus to the right lower and middle lobes and immediate bronchoscopy 



r* G 2 Roentgen-ray, March 22, showing rapid return to normal of the right chest after 
bronchoscopy had cleared the bronchial lumen 

uas deemed advisable and was performed by the Bronchoscopic Service “ The 
^ronc toscope was passed Just below the carina of the right mam bronchus a mass 
po ypoid tissue, soft and friable, was seen occluding the right mam bronchus A 
c remm e( i by forceps, the remainder being suctioned out Air was noticed 

rom tbe mam bronchus at the conclusion of the procedure ” 
le P atle nt immediately felt relieved, with complete disappearance of the chest 
ain > a sensation of “ lightness ” in the chest, and easier respirations Three hours 
















Fig 4 Magnification 390 High power microscopic view of tumor tissue 
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after bronchoscopy she coughed up a large mass of tissue, grayish, smooth, re- 
sembling that seen at bronchoscopy, surrounded by blood clot, m the form of a 
bronchial cast Examination of the chest at this time showed a definite shift bach 
to normal of the mediastinum, and this piogiessed rapidly so that seven hours after 
bronchoscopy the chest signs were practically absent, and 24 hours after bronchoscopy 
the mediastinum by fluoroscopy was seen to be in the normal position and the lungs 
were clear These findings were confirmed by a roentgen film taken on the fifth 
day following bronchoscopy (figure 2) This state persisted throughout the re- 
mainder of the patient’s hospital stay, with normal physical findings over the entire 
chest from 24 hours after bronchoscopy to the day of discharge 

Rocntgen-i ay icpoits March 16, 1938 “ Complete obscuration of the pulmonary 

markings of the lower two-thirds of the right lung field There is retraction of the 



Fig S Bronchoscopic view, March 30, of neoplasm encroaching on the lumen of the light 
mam bronchus (Diawmg b> Dr C Tannhauser ) 

mediastinal contents to the right This is mainly due to atelectasis Underlying 
lung pathology cannot be commented upon ” 

March 22, 1938 “ No infiltration or consolidation of either lung There is no 

evidence of neoplasm ” 

Pathological icpoit The bronchoscopic biopsy, as well as section of the piece 
of tissue coughed up by the patient both were reported as spindle cell sarcoma (Drs 
Gustafson and Symmers ) 

“ Microscopic section shows ciliated columnar epithelium, with immediately sub- 
jacent tissue consisting of dense, highly cellular fibroblastic tissue Cell type is 
mainly spindle, arranged in no definite pattern ” (Figures 3 and 4 ) 

On March 30, 1938, 13 days after the first bronchoscopy, a second bronchoscopy 
was performed by the Bronchoscopic Service, “ The bronchoscope was passed There 
was a mass of tissue filling about one-third the lumen of the right main bronchus, 
just about 1 cm below the carina, and ¥z cm below the right upper lobe bronchus 
The orifice of the right upper lobe bronchus was swollen and edematous The mass 
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described was nearly all aspirated with suction Straining of the fluid revealed a soft 

myxomatous mass of tissue” (Figure 5 ) 

After consultation with the Radiation Therapy Division, deep roentgen-ray 
therapy to the right chefit was started, and is being continued 

The patient was discharged from the hospital on April 7, 1938, to return for 
deep roentgen-ray therapy and follow up, as well as future bronchoscopy * 


Comment 


This case is presented pumarily to demonstrate the necessity for early 
bronchoscopic examination m bronchial lesions interfering with normal res- 
piratory mechanics It will be noted that the patient was bronclioscoped im- 
mediately after the diagnosis of atelectasis had been made The dramatic and 
gratifying result both to the patient and the physician — even m view of the 
doubtful outcome m this particular case — warrants such examination 

No case report of this land is complete without the postmoitem examina- 
tion, and the significance of the pathological findings is lessened by the absence 
thereof However, in this case the coiroboration of findings on repeated 
biopsies of the tumor, as well as the absence of clinical findings of a primary 
tumor elsewhere, seem to us to warrant its descnption as an mtnnsic primary 
bronchial neoplasm 

Sarcoma of the lung is an exceedingly rare tumoi Lenk 22 estimates that 
0 009 per cent to, at the most, 0 02 per cent of all autopsies show this lesion 
Boschowsky (quoted by Lenk 22 ) in 1912 in summanzing the literature up to 
that time found only 63 cases m the preceding 55 years Adler m 1913 (as 
quoted by Pilot 20 ), found 94 cases of saicoma reported m the liteiature but 
maintains that most of these fall into the category of round cell carcinoma In 
the more recent literature, rare individual case leports are noted Lenk, in a 
series of 5600 autopsies, between 1922 and 1927, found only one case At the 
Massachusetts General Hospital, Mallory 3 ’ 4 ’ 5 * 0 reports one case m 800 autop- 
sies, and maintains that primary fibrosaicoma of the lung is among the rarest of 
tumors, though pleural and mediastinal sarcomata are relatively more common, 
particularly neurofibrosarcomata Ball 2 in reviewing the literature from 1900 
to 1931, finds 13 cases of primary sarcoma of the lung Other individual case 
repoits are those of Divis, 9 Roberts, 27 Collier, 8 Rosenblum and Gasul, 28 Pilot, 20 
Sach, 12 Jessop, 12 Heizmann, 14 Otten, 21 Hennheiser, 13 et al Rosenblum and 
Gasul 28 review the pediatric literature, finding, m addition to their case of a 
primary sarcoma of the lung in a 29 month old infant, two other cases m in- 
fants, and 11 cases in older children Ewing 11 suggests that the histological 
appearances which inflammatory lesions, and overgrowths of reparative tissue 
may assume, often simulate round and spindle cell sarcomata 

Three general types of sarcoma aie lecogmzed by Lenk 22 (a) Primary 
sarcoma nodule — interlobar or peribronchial, (b) lobe sarcoma — involving 
usually the entire lobe of the lung, (c) primary sarcoma of lymph nodes 

Of these, the second is considered most frequent by Lilienthal 23 The 
source of the sarcoma is usually the peribronchial or interalveolar connective 


r . v of writing this report the patient has recened a course of deep roentgen- 

tfon nf Z y t,,l“ bSeq “f bronchoscopies have revealed shrinking of the endobronchial por- 
the t V mor > 80 that thc Lst bronchoscopy on August 17, 1938, showed merely slisrht 
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tissue, as well as the interstitial connective tissue of the lymph node (For pur- 
poses of clarity lymphosarcoma is not discussed ) Tuffier is quoted by Lilien- 
thal 23 as claiming that sarcomata originate usually in a bronchus, but this is 
disclaimed by Lenk 22 The latter insists that bronchostenosis is a very rare 
phenomenon, that when it occurs it is due most often to external compression 
(cases of Frankel and of Assman) and only rarely to penetration into the 
bronchial lumen (cases of Kohler) For this reason atelectasis is also an un- 
common occurrence 

Foi the same reason a review of the literature revealed only one case — that 
of Herrnheiser, 13 of sarcoma of the lung diagnosed by bronchoscopy (excluding 
one case of lymphosarcoma reported by Vinson 30 ) This is m marked contrast 
to the relatively frequent occurience of benign endobronchial neoplasms of 
mesenchymal origin The first benign tumor removed successful!}' by the 
bronchoscopic route was an endothelioma, reported in 1917 by Chevalier Jack- 
son 10 Among other bronchoscopists repotting such neoplasms are Jackson and 
Jackson, 17 ’ 18 Jackson and Konzelmann, 19 ’ 20 Myerson, 25 Ashbuiy, 1 Morlock and 
Pinchin, 24 Welt and Weinstein 32 In this group disturbances in respiratory 
mechanics resulting either in emphj'sema or atelectasis depending on the nature 
of the bronchial obstruction, are fiequent The most notable in this series is 
the case of Ashbury 1 with three repeated massive collapses due to a benign 
neoplasm 

The treatment of pulmonaiy sarcoma is naturally unsatisfactory, though 
considered by some to be less so than that of pulmonary carcinoma Successful 
lobectomies have been reported by Herzmann 14 and Divis, 0 though in the latter 
case recurrence was observed after two years Herrnheiser 13 reports complete 
cure following deep loentgen-ray therapy of a case of an infiltrating mesen- 
chymal neoplasm, ansing probabl} on the basis of malignant degeneration of a 
polyp Implantation of radon seeds in sai comas extending into the bronchus, 
as well as electro-coagulation, have been suggested, but it is well to keep m 
mind the case of endothelioma of Welt and Weinstein, 32 which was treated by 
radium implantation, and which at necropsy showed a tracheo-esophageal fistula 
The fact that most of the cases reported are necropsies indicates the discourag- 
ing nature of the therapeutic results 

In our case, deep roentgen-ray therapy was initiated after the startling dis- 
covery that in 13 days the tumor had grown sufficiently large to occlude one- 
third of the diameter of the main bronchus It is hoped that this method of 
theiapy, in combination with repeated bronchoscopy and possibly electro-coagu- 
lation of the base of the tumor, will prove successful in averting the otherwise 
fatal outcome 


Summary and Conclusions 

1 A case of spindle cell sarcoma of the right mam bronchus, with broncho- 
scopic demonstration of atelectasis of the right lower and middle lobes, is 
reported 

2 A brief summary of the literature on sarcoma of the lung is given 

3 Sarcoma of the lung is found to be a very rare tumor, occurring in only 
from 0 009 per cent to 0 02 per cent of all autopsies , endobronchial sarcoma 
with atelectasis is found to be rare even among pulmonary sarcomata 
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AN INTRACRANIAL CAROTID ANEURYSM OF LONG 

DURATION ' 

By Irving J Sands, M D , F A C P , and Malcolm A Hyman, M D , 

Bi ooklyn, N Y 

During the past decade, numeious articles dealing with intracranial arterial 
aneurysms have been published 1-12 Because, with a rare exception, 13 they have 
all appealed in special journals it is likely that many physicians are still un- 
familiar with this not infrequent condition In 1102 consecutive necropsies 
(excluding stillbirths), in which the head was examined, the records of The 
Jewish Hospital of Brooklyn leveal 9 aneurysms of intiacranial arteries This 
is an incidence of 0 8 pei cent Othei writers give an incidence of 0 5 per cent 
to 1 5 per cent 14 

Etiologically, aneur)sm of the intiacranial arteries may be classified as 
arteriosclei otic, congenital, mycotic, syphilitic and traumatic In arteriosclerosis, 
the uneven fatty and fibious changes in the vessel wall probably result in weak- 
ening, bulging at some point and, consequently, the formation of an aneurysm 
Often, this is hastened or aggiavated by the associated vascular hypertension 
The congenital group comprises those aneurysms which occur in young people 
and to which no specific cause can be assigned It is agreed by a number of 
observers 1Ci 1Gi 17 that these aneurysms are based upon a defect in the media 
of the arteries, frequently at the points of bifurcation Mycotic aneurysms are 
caused by inflammation of the vessel wall following the lodgment of an in- 
fective embolus from the left side of the heart Syphilis is regarded by most 
authois as an insignificant cause of intracranial aneurysm It cannot attack 
the smallei intracranial vessels thiough the vasa vasoium, for these nutrient 
channels are not present except in arteries the size of the basilar Should it 
affect the vasa vasorum of a vessel as large as the basilar, it might weaken the 
wall of the arteiy and permit aneurysmal formation 18 In the smaller vessels 
the syphilitic lesion, being a productive one, usually causes occlusion rather than 
aneuiysm In the traumatic group belong those aneurysms which follow frac- 
tures at the base of the skull or other mechanical injuries inflicted upon intra- 
cranial arteries Most of these aneurysms, being arteriovenous, are not in- 
cluded in this discussion 18 A case of pure arterial aneurysm following a head 
injury in a three year old boy was included in the series of Dial and Maurer 20 

* Received for publication November 2, 1937 

From the Department of Laboratories, Division of Pathology (Max Lederer, M D , 
Director), and The Department of Neurology, The Jewish Hospital of Brooklyn 
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The clinical manifestations of intracranial aneurysm aie governed by the 
underlying disease and by the effect upon neighboring structures The symp- 
toms of the underlying disease cannot, by themselves, establish the diagnosis of 
intracranial aneurysm The signs evoked by changes m the neighboring struc- 
tures fail, likewise, to certify the diagnosis, for most of them may be produced 
by any expanding lesion within the skull 21 > 22 and by certain inflammatory proc- 
esses Especially is this true before rupture of the aneurysm has occvured It 
is not surprising, theiefore, that the diagnosis of intracranial aneuiysm was at 
first made only at postmortem examination, and this despite a number of reports 
in the early literature, among them one m 1859 by Gull of 62 aneurysms ~ 3 and 
one m 1890 by Pitt of 19 aneurysms 24 The monumental study of Beadles 25 
covering 555 cases and the work of Feamsides 26 stimulated a more lively sus- 
picion of the lesion during life Its diagnosis before death was proved feasible 
by a number of case reports a ’ 8> 27 * 28> 29 

The symptoms produced by a small aneurysm may be negligible until rupture 
occurs The disturbances caused by a large, unruptured aneurysm depend upon 
its relation to cranial nerves oi to special sites in the bi am and upon whether the 
aneurysm mutates or destroys the structures upon which it abuts Here, a 
knowledge of neuro-anatomy and physiology often serves to localize the lesion 
Furthei and more precise evidence of intracianial aneurysm has recently been 
sought in roentgenographic studies, simple 30 or combined with endarterial in- 
jection of radiopaque substances 11 To Dyke 30 the following signs confirmed 
the diagnosis of aneurysm of the carotid artery a curvilinear shadow above and 
slightly to one side of the sella turcica, due to calcification within the wall of 
the aneurysm , unilateral erosion of the sella turcica , enlargement of the sella , 
unilateral enlargement of the optic foramen and superior orbital fissure, erosion 
of the margins of the carotid canal , displacement of the pineal gland In his 
series of cases no necropsies were reported 

Even when accompanied by distinct localizing signs, the vast majority of 
intracranial aneurysms are not diagnosed until they have ruptured Then, the 
sudden hemorrhage into the subarachnoid space produces phenomena of gieat 
diagnostic value The patient in whom uipture of an intracranial aneurysm 
occurs is stricken with sudden headache or severe pain in the nape of the neck 
and may lose consciousness There is ngidity of the neck and a mild Kermg 
sign The deep reflexes are depressed The pupils are unequal irregular m 
outline and may change their size and shape from day to day There may be 
hyperemia of the optic discs or even retinal hemorrhages 31 > 32 Slight fever and 
leukocytosis occur The cerebrospinal fluid is bloody and successive portions 
of a single specimen are uniform in color The blood in the cerebrospinal fluid 
does not clot, the erythrocytes settle out, leaving a clear supernatant fluid 

For a ruptured mtraciamal aneurysm, absolute rest is the safest therapeutic 
measure Spinal puncture, other than the diagnostic one, is contraindicated 
Cure of the unruptured or non-leakmg aneurysm has been attempted, at times 
with success, by ligation of the carotid arteiy 12 ’ 13 ’ 14 ’ 33 In untreated cases, the 
duration of symptoms varies remarkably between a few minutes and many years 

The following report illustrates the progress of a large aneurysm of the 
internal carotid artery which gave symptoms for at least 10 years 
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Case Report 

M C , a 24-year-old white girl, was admitted to the service of Dr Irving J 
Sands at The Jewish Hospital of Brooklyn, on November 29, 1936, because of 
headache and vomiting of three days' duiation and generalized convulsions one hour 
before admission The convulsive movements were uncontrollable and were most 
prominent m the right upper extremity She was stuporous, hei temperature was 



Fig 1 Aneurysm of left internal carotid arteiy in floor of cram&l cavity viewed from 
above , a ruptured posterior pole covered with clotted blood , b anterior clinoid process dis- 
placed by anterior pole of aneurysm, c hypophysis cerebri, d right internal carotid artery , 
c right oculomotor nerve , f left oculomotor nerve , g left trigeminal nerve , h left abducent 
nerve , 1 right abducent nerve 

1014° F, her pulse 84, and lespirations 20 per minute The pupils were fixed, the 
left much larger than the right The vessels in the fundus of the left eye were en- 
gorged, especially at the center of the disc, and there was slight haziness of the disc 
margin There was no rigidity of the neck The superficial abdominal reflexes were 
not elicited, all the deep reflexes were present and there was a right Babmski reflex 
The cerebrospinal fluid was pink and under a pressure of 170 mm of water Three 
c c of fluid were removed Shortly thereafter the patient became cyanotic Her 
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pulse was weak and 150 per minute Respirations were 10 per minute and the blood 
pressure was 108 mm of mercury, systolic, and 54 mm , diastolic Her stupor 
deepened and she died about 35 minutes after admission The diagnosis made was 
ruptured aneurysm of the left posterior communicating artery of the circle of Willis 
Subsequently, the following information was obtained from Dr Israel Strauss 
of Manhattan The patient’s birth had been normal In her infancy a slight flat- 
tening of the left side of her face was noticed When her teeth erupted, those on 


0 12 3 

1 i I i ! 1 1 

CM 


Op+tc nerve 

Oculomotor n. 

TrocVdecar n 
S,+e erf rup+wre 


Goss ervan 

ganglion 



OpMhalwuc ar+ery 

Internal carotid 
arlery (efferev'i+) 

Anterior Pole 


t<: Internal Carotid 

artery (afferent) 



o. I 2 3 

tuxlliJLi-ll I 1 I | 

METRIC 

Fig 2 (Above) Aneurysm of internal carotid arterj, medial aspect 

F* 3 (Below) Aneurysm of internal carotid artery, posterior pole viewed from 
within, a edge of laceration in sheath of dura mater, b edge of laceration in aneurysmal 
wall proper 

the left side did not develop as well as those on the right On exposure to cold, the 
lett side of her face, particularly the chm, became blue She had no serious illness 
until iy~;>, when, at the age of 13, she was in bed with the 'grippe’ for two or three 
weeks Following this she had occasional attacks of petit mal, consisting of momen- 
tary dizziness and clouded consciousness, with no sensation of falling and no head- 
ache About one year later she began to see double This always occurred when 
she looked to the left and sometimes when she looked straight ahead She had no 




Fig 4 Brain, ventral view, after fixation, a sliaip Fig 5 Brain, vential view, with aneurysm leplaced 

11m of concavity in left temporal lobe, b left middle cercbial in concavity m left temporal lobe The black thread passes 

artery, medial to concavity, c angulated median axis of ceic- through the stump of the left internal carotid arteiy proxi- 

brum and brain stem mal to the aneurysm The inaccurate fit is due to shrink- 

age of the brain during fixation 
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Pig 6 (\bo\c) Hindbrain, \entral \ie\\ , a left abducent nerve, b right abducent 
ner\e, c vertebral arteries joining to form basilar artery , d d cerebellar tonsils exaggerated 
b> pressure groo\ es ,ce 

Fig 7 (Below) Brain, coronal section through concanty in left temporal lobe, viewed 
from behind, a distoited pattern of compressed gray and w’hite matter, b optic tracts in 
oblique section 
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Figs 8, 9A, 9B 
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difficulty m reading at close range, but at the cinema, m order to avoid the double 
images, she sat m the left side of the theatre and kept her eyes turned to the right 
Although worried by her attacks of mental confusion, she displayed no bad habits and 
made satisfactory progress in school 

In November 1926, roentgenogi ams of her skull were reported negative On 
July 5, 1927, weakness of the external rectus muscle of the left eye was detected 
The other eye muscles and the optic discs were normal Two days later, Dr Strauss 
affirmed the appearance of atrophy of the left side of her face The seizures of petit 
mal ended after the year 1927 During the summer of 1928, the eye difficulty became 
worse and she saw double not only when looking to the left and forward, but also 
when looking slightly to the right In November 1928, examination of her eyes dis- 
closed complete paralysis of the left external rectus muscle and roentgenograms 
of her skull showed irregularity and narrowing of the left sphenoidal fissure 

She had no further complaints during the next few years and was able to main- 
tain employment as bookkeeper and stenographer In April 1931, Dr Strauss noted 
that the right supeificial abdominal lefiexes were less active, and the right patellar 
reflex was more active than the left Some time in 1933 the patient complained of 
seeing spots before the eyes, more before the left than the right Otherwise she 
had no new symptoms, until November 26, 1936, when the headache and vomiting of 
her brief terminal illness began 

Neciopsy Permission for necropsy was restricted to examination of the head 
The body was 165 cm tall and weighed approximately 50 kg Both eyes were de- 
viated to the right, the pupils were equal, each being 0 8 cm m diameter On the 
left side of the chin there was a famt purple area measuring 2 5 by 1 cm Two 
lower left teeth were missing The head was well shaped and the calvarium was of 
the usual thickness There was freshly clotted blood beneath the dura mater m the 
left temporo-parietal region, under the left temporal lobe of the brain and about 
the left cerebellar hemisphere The inferior portion of the left temporal lobe (figures 
4 and 5) was compressed by, and molded over an aneurysm arising from the left 
internal carotid artery just above the foramen lacerum A deep pressure groove 
was noted on the under surface of the cerebellum (figure 6) 

The aneurysm ( figure 1 ) formed an oval sac enveloped m dura mater, 4 5 cm 
long, 3 5 cm from side to side and 4 cm from top to bottom It rested in a de- 
pression in the left middle fossa of the skull, with its long axis parallel to the ridge 
of the left petrous bone, and formed a broad concavity m that bone, in the left side 
of the body of the sphenoid bone and in the left side of the hypophysis cerebri The 
left chnoid processes were spread apart and elevated by the anterior pole of the 
aneurysm 

The left internal carotid artery opened into the aneurysm near the junction of 
the anterior and middle thirds of its inferior surface and emerged from its medial 
aspect near the anterior pole (figure 2) At these two points the lumen of the artery 
was continuous with the cavity of the aneurysm The efferent portion of the artery 
lay against the wall of the aneurysm and, after curving upward and backward for a 
distance of 2 5 cm , became the left middle cerebral artery The left ophthalmic 
artery and the optic nerve were separated from the upper surface of the aneurysm 


Fig 8 (Above) Wall of aneurysm, anterior pole , a clotted blood , b thickened jntima , 
c interrupted internal elastica, d rapidly narrowing media, e adventitia Combined van 
bieson and Weigert stain, magnified X 50 


Fig 9A (Center) Left internal carotid artery, just proximal to the aneurysm In 

ohf,terf^H n r r ntm ] a ls ™ ldened > the internal elastica interrupted and the media almost 
oDineratea Combined van Gieson and Weigert stain, magnified X 50 

The mtim 9 a B m?l°r2 R,gh V ntern f 1 car 5 )tld f tei X at a level corresponding to that m A 

unchaneecf 15 Wld u C01 \ tains numerous elastic laminae, the media is 

uncnangea Combined lan Gieson and Weigert stain, magnified X 50 



716 


IRVING J SANDS AND MALCOLM A HYMAN 


by the thin posterior loot of the lesser wing of the sphenoid bone The oculomotor 
and trochlear nerves were compressed and spread out between the superior surface 
of the aneurysm and the overlying dura mater The trigeminal ganglion, with its 
branches, was flattened between the inferior surface of the aneurysm and the floor 
of the middle cranial fossa 

There was no trace of the left abducent nerve, except for a stump one cm long, 
at its origin from the inferior border of the pons Varoln This portion of the 
nerve was 0 1 cm thick and the corresponding portion of the umnvolved right ab- 
ducent nerve was 0 2 cm thick (figure 6) The left facial nerve was not implicated 
by the aneurysm 

The aneurysmal sac was almost entirely filled with dark red clotted blood, easily 
separated from the wall The intimal surface of the sac was smooth, gray and con- 



Fig 10A (Left) Cerebral cortex, left temporal lobe The neurons are compressed 
and the cellular detail obliterated Nissl stain, magnified X 150 

Fig 10B (Right) Cerebral cortex, right temporal lobe The neurons are not dis- 
torted and the cellular detail is preserved Nissl stain, magnified X 150 

tamed occasional irregular yellow areas up to 0 3 cm m diameter The thickness 
of the wall varied from 0 12 cm at the anterior pole, to tissue paper thin in nearby 

areas A ragged laceration 3 5 cm long and 0 7 cm wide extended across the 

posterior pole (figure 3) In the overlying dura mater there was a circular opening 
0 5 cm in diameter, through which protruded strands of clotted blood 

The calibre of the left internal carotid artery, proximal and distal to the aneu- 
rysm, was nearly the same as that of the umnvolved right internal carotid The 

other members of the circle of Willis were not unusual The exact relationship of 

the left cavernous sinus to the aneurysm was not determined 

Microscopically, the wall of the aneurysm was composed of a broad intimal layer 
of hyalimzed fibrous connective tissue, with, here and there, remnants of medial 
smooth muscle and elastic fibers (figure 8) Near the laceration in the posterior 
pole, the connective tissue fibers were frayed and spread apart by extravasated blood 
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In a transverse section through the left internal carotid aitery pioximal to the 
aneurysm (figure 9A), a segment of intima, about one-sixth the circumference of the 
vessel, was markedly widened and the underlying media narrowed, in one area almost 
to obliteration The widened intima consisted of a broad inner zone of fine connec- 
tive tissue fibrils with few nuclei and a nairow outer zone with many, closely packed 
nuclei and some elastic fibers Irregular clear spaces and occasional large cells with 
foamy or vacuolated cytoplasm and a small dark nucleus, were present m places In 
a corresponding section through the right internal carotid artery (figure 9B) the 
intima for one half the circumference of the vessel was thickened by an increase of 
both collagenous and elastic fibers, the media was not altered Preparations from 
other intracranial arteries were not unusual 

No distinct histologic changes were noted m myelin stains of any of the cranial 
nerves In a Spielmeyer myelin stain of the pons Varoln, there was a slightly paler 
area in the reticulai formation near the sixth nerve nucleus In a preparation from 
the compressed portion of the left temporal lobe (figure 10A) the neurons were close 
together, narrowed, elongated and deep staining, with no distinction between the cyto- 
plasm and nucleus 

Comment 

In this young woman, the unheralded onset of headache and vomiting, fol- 
lowed in a few days by convulsions and stupor and attended by pupillary changes, 
indicated the presence of an expanding intracranial lesion That it was a left 
sided lesion was suggested by the right Babmski reflex and the vascular engoige- 
ment of the left fundus That it was a luptured intracranial blood vessel was 
evidenced by the bloody spinal fluid under increased pressure 

One can merely speculate on the connection of the aneurysm’s origin with 
the observations made during the patient’s infancy, or with the attack of 
“ grippe ” when she was 13 years old On the other hand, the petit mal and the 
diplopia point decisively to the presence of a sizeable vascular dilatation, or of a 
defect permitting its formation, 10 or 11 years before the patient’s demise 
Cessation of the attacks of mental confusion was probably due to accommodation 
of the brain to its early displacement or distortion The spots before the eyes 
may have been caused by either a disturbance in circulation through the 
cavernous sinus or compromise of some fibers of the optic tiacts where they 
pass through the white matter of the compressed left temporal lobe (figures 1, 
2 and 9A) The latter is more likely, since the spots appeared befoie both 
eyes 

This aneurysm is classed as congenital because of its early onset and the 
absence of clinical arteriosclerosis, syphilis, endocarditis or trauma Neverthe- 
less, the possibility cannot be gainsaid that its ongm is based upon a lesion of the 
artery occurring at the time of the grip-like infection What additional infor- 
mation a complete necropsy would have supplied cannot be known The struc- 
tural alterations in the walls of the intracranial arteries were not specific Those 
changes in the arterial wall close to the aneurysm create suspicion of a medial 

defect as the initial weakness, followed by the fatty and fibrous transformation 
of the intima 


Summary 

A case of intracranial arterial aneurysm is presented together with a general 
discussion of the subject The aneurysm, affecting the carotid artery of a 24- 
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yeai-old woman, had given symptoms foi moie than 10 years and had giown to 
unusual size Its origin was probably congenital 
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POLYRADICULONEURITIS, WITH REPORT OF CASE 

By Patrick S Madigan, M D , F A C P , and S U Marietta, M D , 
FACP, Foit Sam Houston, Te\as 

The condition, variously known as infectious neuionitis, polyradiculoneuritis, 
polyneuritis, myeloradiculitis and polyneuritis pseudomyopathic, undoubtedly 
occurs more frequently than it is recognized It appears to have been first 
discussed by Osier m 1892 under the designation of acute afebrile polyneuritis 
Mills mentioned it in 1898 at the time the neuron theoiy was adopted In 1916 
Patrick noted the occurrence of facial diplegia in the syndrome of polyneuritis 
In 1927 Viets mentioned the high total protein content of the spinal fluid as a 
diagnostic factor 1 There has been considerable discussion at times regarding 
its terminology, especially directed against the use of the term neuronitis, as 
misleading Cobb and Coggeshall 2 in 1934 discussed the principal causes of 
neuritis at some length They divided the generalized polyneuritides into four 
classes those cases due to virus, bacterio-toxic, deficiency or metabolic, and 
chemical causes Included m the virus class were such conditions as measles, 
smallpox, chickenpox, parotitis, herpes, acute febrile polyneuritis, acute infective 
polyneuritis, Landry’s disease, poliomyelitis, encephalomyelitis, lethargic en- 
cephalitis, erythroedema, and acute rabic myelitis The condition under discus- 
sion may be identified as an acute infectious generalized polyneuritis Certain 
distinguishing clinical and laboratory characteristics, to be mentioned later, 
indicate that it is a distinct clinical entity 

Some clinical features of the condition bear considerable resemblance to 
anterior poliomyelitis, polyneuritis due to diphtheria or even to some of the 
myopathies Some of the remarkable recoveries described as having occurred 
o owing the above conditions suggest rather polyradiculoneuritis as the condi- 
ion actually present We have seen one case of progressive muscular dystrophy 
(pseudo-hypertrophic muscular dystrophy) in an adult, m which, for about two 
years some observers had held that the condition was due to infectious neuronitis 
e Persistent and progressive advance in the symptoms and physical findings 
m ns case, together with the presence of marked muscular atrophy, however, 
proi ed the condition to be one of muscular dystrophy 

* Received for publication July 23, 1938 
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The actual etiology is not definitely known In a certain, possibly the larger 
number of cases, there has been an acute infection, frequently of the upper 
respiratoiy tiact, present for several days to several weeks prior to the onset 
of the disease Some writers mention various other factors which are noted m 
other forms of multiple neuritis as possible etiological factors in this condition, 
such as poisoning with the heavy metals, including gold, avitaminosis, alcohol, 
barbital, emetine and syphilis T^e theory of a virus as the etiological factor 
finds considerable favor While the disease may occur at any age it is more 
fiequently present in adults The onset may be fairly sudden, with weakness 
and paiesthesia of the extremities, geneially more marked in the lowei There 
is usually some disturbance of sensation but this is not marked The muscles 
of the face may be involved and even the cranial nerves, although the latter are 
geneially intact Sphincter conti ol is not affected as a rule Severe pain is 
occasionally present, but is not noted in other cases Ordinarily there is no 
fever The characteristic features are the rather rapid and widespread involve- 
ment of all the extremities in a flaccid paialysis, of varying degrees of severity, 
with little in the way of other clinical 01 laboratoiy findings to account for the 
condition The chaiacteristic laboratoiy finding is an increase in the total 
protein of the spinal fluid with a noimal or but slightly elevated cell count, a 
slight increase in globulin and a colloidal gold of the meningitic t) pe, any increase 
of cells being of the lymphocytic variety 

The paralysis tends to mci ease steadily and may be so extensive as to render 
the patient entnely helpless The deep reflexes are diminished 01 absent, no 
fibrillation is noted in the muscles and no atrophy other than may arise late in 
the disease as a result of disuse There is frequently some muscular pam and 
tenderness Choking of the optic discs occuis in some cases Of 20 cases 
reported by Gilpin, Moersch and Kernohan 1 the total protein of the spinal fluid 
varied from 100 to 800 milligrams per 100 c c , increasing steadily during the 
early period of the disease, as did the celis, which averaged 12 lymphocytes per 
100 c c of fluid The colloidal gold m their cases was mid-zone in 50 per cent 
and first zone in 25 pei cent, the sugai and chlonde of the spinal fluid were 
normal 

Abadie, Bergouignan and Verger 3 noted a slow onset m some cases and 
lemarked that it was not unusual to note fibrillary tremors in the muscles after 
light percussion They found also that marked pain may be pi esent throughout 
the extremities, paroxysmal in seventy, but the pam later disappears, leaving 
only tendeiness to pressure ovei the muscles and perhaps the peripheral nerves 
A case which these authors repoited showed a marked intensity, with extension 
to all the masses of skeletal muscles, of fibrillary tremors, which were incessant, 
they believed that these tremors were evidence that the infectious process was 
not limited to the penpheral nerves, that it was a question not of a pure poly- 
neuritis, but a diffuse infectious celluloneuntis 

Pathologically, the affected peripheral nerves show degenerative changes 
without any evidence of an inflammatory reaction There is also involvement 
of the dorsal root ganglia, with lymphocytic infiltration The pathologic changes 
may extend to the spinal cord and to the brain , they are patchy in distribution 

While the clinical picture is generally quite unifoim the disease may be mild 
and of short duration, long and severe or fatal H D McIntyre 4 separates 
the cases into foui groups fiom a clinical standpoint 
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(1) Group with lapid onset, with rapid lecoveiy, usually with some evidence 

of seventh nerve paralysis 

(2) Group with steady downward progiess with early death 

(3) Group with long drawn out course, with incomplete recoveiy 

(4) Group with long diawn out couise, terminating in death, usually from 

heart failure, bulbar oi respiratory paralysis 


The diagnosis is based on the history of the preceding illness and a latent 
period of well being , then the development of the polyneuritis There may be 
involvement of the cianial neives with facial palsy, oi choking of the discs 
The increase of total protein in the spinal fluid, with but slight change m the 
cell count, is the diagnostic laboratory finding This finding is possibly not 
always present, especially at the time the patient is seen as it may be transitory 
and its absence late m the disease, if the patient is first seen then, would have 
little diagnostic significance, either negatively or affirmatively The electrical 
reaction of the affected muscles is alway s that of degeneration, more frequently 
incomplete, the changes being most marked in the muscles of the extremities, 
scapular and pelvic girdles and anterior abdominal wall 3 The reaction may 
appear also m muscles which are clinically not affected 

The diffeiential diagnosis includes anteiior poliomyelitis, Landry’s paralysis, 
diphtheritic paralysis and certain of the myopathies In anterior poliomyelitis 
the markedly rapid onset and progiession, with fever, leukocytosis, with poly- 
morphonucleai mciease and the pleocytosis of the spinal fluid are indicative of 
this disease In Landry’s paralysis the lapid onset and progression, generally 
from the lower extremities upward, with absence of increase in the total protein 
of the spinal fluid and usually an eaily fatal termination, should suffice for dif- 
ferentiation In the myopathies, aside from the hei editary family character of 
the affection, the onset is one of marked slowness, without any initial infectious 
episode and while the muscle reflexes aie abolished tendon reflexes do not dis- 


appear until late, also there are no sensoiy disturbances The cerebrospinal fluid 
is normal and the electrical reactions are not those of degeneration In infec- 
tious polyradiculoneuritis the changes m the motor cells of the spinal cord, m 
the nerve roots and posterior ganglion cells, and the secondary role played by 
peripheral lesions differentiate the condition from ordinal y peripheral neuritis 
According to McIntyre the albummo-cytologic dissociation in the spinal fluid 
differentiates infectious neuronitis from the toxic neuritides, in which the globulin 
is never so greatly increased while toxic neuritis, such as that due to alcohol and 


arsenic, shows a more peripheral chaiacter of the neuritis and lacks the albumino- 
cytologic dissociation He warns against overlooking a previous diphtheritic 
infection as an etiological factor 

While recovery is the general outcome in this disease, death in the more severe 
cases, especially from respuatory failure, is not infrequent The acute stage is 
generally from one to three months m duration, the entire course of the illness 
as ln g from a few months to two and one-half years Usually recovery is 
the^ ete ' ^ ere ^eing 110 residuals of any nature , this is m contra-distinction to 
16 Tl? 6 m Wpathies where permanent damage is to be expected 

le tre atment is entirely symptomatic, complete bed rest is of the first 
importance , attention to elimination , a high vitamin diet, with especial attention 
vi amin B x , assurance of an adequate fluid intake, and sedation as required 
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for the pain, are obvious measures Later in the disease gentle massage, baking 
and other mild physiotherapy measures may assist in a more rapid return to 
normal of the affected muscle groups Electricity, per se, as a form of treat- 
ment has no place and may possibly do harm in the early stages Good nursing 
and attention to the eyes and dental hygiene should not be neglected Because 
of lacrimation, dioohng from inability to swallow well and the patient’s inability 
m certain cases to help himself in any way, a special attendant is required 

Case Repori 

An interesting- case of the above condition, occurring in a white male, aged 19 
years, and showing extensive involvement, including the cranial nerves, was admitted 
to the hospital at Fort Sam Houston, Texas, on October 29, 1937 The family his- 
tory and previous personal history were unimportant The patient denied the use of 
alcohol (except occasionally beer) and tobacco He denied all forms of venereal 
disease The onset of the present illness had been noted one week previously, in the 
form of progressive weakness in both legs There was no history of any pievious 
acute infection or of any other illness The patient stated that the first symptom 
noted was numbness and coldness of the toes of both feet, about 24 hours later he 
noticed difficulty in stooping to lift a small package from the ground and he had to rest 
at frequent intervals while on duty as a night watchman On the second day fol- 
lowing he noted pain in the right temple, extending across the forehead There 
was no dizziness Later that same day there was some difficulty in swallowing He 
reported sick and v r as placed in bed , Ins temperature was normal On the following 
day there was considerable difficulty in swallowing, his legs had been getting pro- 
gressively weaker and at this time lie was unable to lift them from the bed After 
three days in the CCC Infirmary he noticed that his arms had also become weak and 
that there was numbness in his finger tips, his right arm being weaker than the left 
There was severe pain in the temples almost constantly at this time On the fifth 
day of Ins illness, and while still at the Infirmary, he fell to the floor and could 
scarcely arise, he could stand on his feet but could not walk Upon his arrival at 
the hospital at Fort Sam Houston, Texas, seven days after the onset of his illness, 
he was unable to sit up because of muscular weakness and there was a flaccid 
paralysis of both lower extremities There was also considerable weakness of the 
muscles of both arms and of the face, he had marked difficulty m swallowing and 
could scarcely raise his head from the pillow 

Physical examination showed a well developed young adult male He had an 
anxious, worried facies, was well nourished Vision, hearing and smell were normal 
The fauces and pharynx were reddened and granular, the tonsils also were reddened 
and engorged The pulse was full and a little rapid The heart and lungs were 
negative on examination Blood pressure 124 systolic and 78 diastolic, right arm, 
m millimeters mercury, the patient being recumbent External genitalia normal 
Bones and joints normal The pupils were equal, regular in outline and reacted 
but sluggishly to light The eyes moved freely m all directions , there was no diplopia 
and no definite ptosis noted at this time The left seventh cranial nerve showed 
marked weakness and the left eyelid did not close completely The tongue deviated to 
the right The pharyngeal muscles showed weakness, liquids regurgitating through 
the nose when he attempted to swallow All of the deep reflexes were markedly 
decreased, and the cremasteric and abdominal reflexes were absent bilaterally The 
patient complained of paresthesia in the left arm and leg, tactile acuity was dimin- 
ished m the right arm and leg The joint and vibratory senses were normal, there 
was no clonus or Babinski, no muscular fibrillation and no disdiodokokinesis He 
complained of pam m the right side of the skull, anteriorly, present for the past week 
Although obviously acutely ill the temperature was normal He was unable to move 



CASE REPORTS 


723 


the lower extremities and theie was marked weakness m both upper extremities, 
so much so that he was unable to care for himself in any way He was mentally clear 

Soon after admission to the hospital he developed bilateral facial paialysis, with 
increased weakness of the pharyngeal muscles Tube feeding was required for a 
period of more than two weeks There was considerable respiratory difficulty, due 
to involvement of the diaphragm and of the accessory muscles of respiration He 
had increased lacrimation, bilaterally, and inability to close either eye, he drooled 
considerably, there being apparently some increased secretion, together with in- 
ability to swallow well His temperature remained normal throughout his illness and 
he was always clear mentally 

The electrocardiogram showed sino-auricular block with ventricular escape 
The cardiac rate during the first few weeks of his hospitalization ranged from 98 
to 144 per minute Roentgen-iay of the chest showed the heart and lungs to be 
negative 

The paralysis of the upper extremities soon became moie marked, especially in the 
proximal groups of muscles, the patient being unable to elevate the arms at the 
shoulders, although there was some power of flexion at the elbows Electrical tests 
of the involved muscles failed to demonstrate any reaction of degeneration The 
muscles of the upper extremities responded normally to the faradic current All the 
muscles of the lower extremities responded to the faradic current, except the pei oneus 
brevis and extensoi digitorum bievis but some of the responses were weak, as in the 
abductoi longus, left, vastus extcmus, left, extensoi communis digitoium, left, 
extensoi hallucis, left, icctus fcmons, right, peroneus longus, right, tibialis anticus, 
right, and extensor hallucis, right All the muscles which were weak on faradic 
responses responded normally to the galvanic current 

The eyes, including the lens, media and fundi, were normal, the discs being 
clearly defined and showing no elevation 

The white blood count on the day following admission showed 7,900 cells with 
72 per cent neutrophiles , on November 13, 10,600 cells with 82 per cent neutrophiles 
The red blood cells and hemoglobin were normal The blood Wassermann and 
Kahn were negative Repeated urine specimens were negative with one exception 
when albumin, a few white blood cells and a few finely granular casts were noted 
A spinal fluid specimen taken at the time of his admission to hospital was practically 
negative, there were 5 cells, a very slight trace of globulin and the colloidal gold 
was 1222222100, the Wassermann was plus minus in the 1 c c specimen, nega- 
tive in the others The sugar content was 73 5 milligrams per 100 c c , the pressure 
was 5 millimeters of mercury Seven specimens of spinal fluid taken subsequently 
over a period of six weeks showed about the same findings, except that the Wasser- 


mann was always entirely negative, the highest cell count noted was 7 cells, the 
globulin was always slightly positive , the pressure varied from 5 to 6 millimeters of 
mercury , the sugar content was 67 1, 68 9, 61 7 and 63 3 per 100 c c fluid The 
colloidal gold was 4444221100, 444443220 0,2442221100 and 
^ 12100000 The culture of the spinal fluid was repeatedly negative The 
total protein content of the spinal fluid, however, showed the alteration generally con- 
' ^ IC( 1 as diagnostic of polyradiculoneuritis, that is an increase which rose from 
milligrams per 100 c c to 122 milligrams, the height of the curve being on No- 
vember 26 The curve then gradually decreased to normal (15 to 45 milligrams 
considered normal) 

i J/ 16 ^°°d chemistry (sugar, urea nitrogen, CO.) soon after admission showed 
'git increase m urea and a slight decrease m the CO, combining power The 
vi°T CU ^ Ure at the time of admission showed a heavy infection with Streptococcus 
a ? ,s an ^ some Vincent’s organisms, later hemolytic streptococci were found m 
considerable number the throat smear 
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I he patient was discharged on Mai ch 22, 1938, approximately five months after 
admission At that time he was ambulant, capable of taking moderate exercise, the 
difficulty in swallowing and tachycardia had entirely disappeared His muscular 
strength had practically returned to normal, yet there was still some weakness and 
lack of endurance Reaction to the faradic current was practically normal Patient 
stated he felt quite well and recovery was apparently complete 

This case was a rather unusual one in that the vagus, bilateral facial, and 
pharyngeal nerves were involved, in addition to the generalized spinal involve- 
ment This patient’s electrocardiogram had returned to normal prior to his 
discharge The fact that the total protein in the spinal fluid was not as much 
increased as is frequently seen and the relatively short period of illness would 
indicate a pathologic process of moderate intensity in spite of the massive in- 
volvement We were unable to locate any reference in literature to vagus 
involvement in this condition The findings as a whole were quite typical 

a The extreme involvement m the cerebral and spinal nerves, with minimal 
sensory changes 
b The afebrile couise 
c Normal blood picture 

d Normal cerebrospinal fluid, except for the mci eased total protein 
e The lack of atrophy in the involved muscles 
f Complete recovery 

Although the patient denied any previous illness of any kind, a focus of 
infection m the throat as a possible etiological factor is to be considered, in view 
of the finding of streptococci in considerable numbers at the time of his admission 
to the hospital 
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SULFANILAMIDE AND THE BLOOD 


It is extiemely unfoitunate that the adnunistiation of sulfanilamide, 
which has pioved so valuable m the treatment of ceitam bacterial infections, 
should give rise to such a Aariety of toxic manifestations m human beings 
The most serious of the toxic effects that have been observed to date are 
those upon the peripheial blood and the hemopoietic system, to wit acute 
hemolytic anemia and gi anulocytopema The cyanosis so commonly noted 
during the course of sulfanilamide therapy may at times be due to methemo- 
globinemia, but m most instances it is appaiently caused by the formation 
of some colored compound which is of no paiticulai clinical significance 
Some time befoie Haivey and Janeway 1 published then initial report 
on three cases of acute hemolytic anemia following the use of sulfanilamide, 
it had been postulated by hematologists that the drug might be expected to 
produce agranulocytosis and other forms of blood dyscrasia on the basis 
of its chemical structure involving the benzamine linkage Since the orig- 
inal communication of Haivey and Janeway, a number of cases of acute 
hemolytic anemia have been recorded both m this country and abioad In 
his recent review of a series of 522 patients treated with sulfanilamide 
Wood 2 found that acute hemolytic anemia developed in 21 or 4 per cent 
It is of interest that the incidence among the 144 children included in the 
series was 8 3 per cent m conti ast to 2 4 per cent among the 378 adults 
This acute hemolytic anemia following sulfanilamide presents a well- 
defined clinical picture, characterized by fevei, malaise, jaundice, a rapid 
fall in the erythrocyte count and the hemoglobin level, a moderate to marked 
leukocytosis, marked reticulocytosis, hyperbilirubinemia, uiobilmuria, and 
m certain instances porphyrinuria In a few cases evidences of hemo- 
globinuria and hemoglobinenua have been noted Signs of hemolysis are 
usually recognizable within 24 to 72 hours after the administration of the 
drug has been staited, and the maximal anemia generally develops within 
three days after the hemolytic process is initiated The hemoglobin level 
may drop from a value of 90-100 per cent to as low as 20-30 per cent m an 
amazingly short period of time The leukocyte count may rise to a level 
°f 60,000 to 100,000 white blood cells per cubic millimeter The blood 
smear shows signs of sudden stimulation of the bone-marrow with the out- 
pouring of many immature cells of the myeloid series in addition to laige 
numbers of nucleated red cells and reticulocytes The fragility of the ery- 
throcytes in saline solutions has been normal m the cases reported so far 
he clinical features and blood changes in this type of hemolytic anemia are 


durin H ;' i RVEY ’ A M, and Janeway, C A The development of acute hemolytic anemia 
A.J! 7? administration of sulfanilamide (para-aminobenzene-sulfonamide), Jr Am Med 
Ass °c, (July 3), 1937, cix, 12-16 
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very similai to those found in two othei founs of acute hemolytic anemia, 
the acute “idiopathic” hemolytic anemia of Ledeiei and the hemo- 
lytic anemia of favism The latter is very rare m this countiy but quite 
common in southern Italy It is apparently caused by a toxic substance 
present m the fava bean to which ceitam individuals, frequently several 
members of the same family, become m some way hypersensitive Ingestion 
of the bean is followed by an acute febrile illness accompanied by jaundice 
and severe anemia 

The mechanism of the production of hemolytic anemia by sulfanilamide 
is not understood There is no evidence that any one type of infection pre- 
disposes an individual toward this form of anemia The size of the dose 
does not appeal to be of much importance, for many individuals tolerate 
large doses of the drug over long penods without developing anemia 
Furthermore, there was no correlation between the level of sulfanilamide in 
the blood and the development of acute anemia in Wood’s series of cases 
Individual idiosyncrasy undoubtedly is a major factoi, for a very small per- 
centage of patients tieated develop the acute anemia and, as Wood has 
shown, once an individual has developed an acute hemolytic anemia the 
chances are very great that he will suffer a recurrence of the anemia if a 
second course of sulfanilamide is administered, even as long as a year after 
the initial course of therapy Various theories have been propounded as to 
the mechanism by which hemolysis is induced One of the most plausible 
of these is the suggestion that in the affected individuals a portion of the 
sulfanilamide may be converted in the body to a hemolytic compound At- 
tempts to reproduce the anemia experimentally in animals have met with 
failure up to the present 

Fortunately few fatalities have resulted from hemolytic anemia so far, 
for the hemolytic process, if recognized sufficiently early, can be halted as a 
rule by the immediate discontinuation of the drug, the administration of 
large amounts of fluid to rid the body of sulfanilamide as rapidly as pos- 
sible, and one or more blood tians fusions The pathologic findings in the 
one fatal case that has been reported 3 were regarded as being representative 
of any severe acute hemolytic anemia There was hemosiderosis of the 
liver, spleen, and kidneys, hyperplasia of the sternal and vertebral marrow 
with normal fatty femui mairow The renal tubules contained some hemo- 
globin casts and the sections of the kidneys were said to resemble those 
from cases of black-water fever except for the absence of malarial pigment 
No pathologic feature was noted which could be considered to be a specific 
lesion produced by sulfanilamide 

The other serious complication of sulfanilamide therapy, granulocyto- 
penia, appears to be much less common than acute hemolytic anemia Wood 
noted only one case of agranulocytic angina among the o22 patients m his 
series, and this patient made a prompt lecovery after the medication was 

3 Wood, H A fatality from acute hemolytic anemia which developed during the ad- 
ministration of sulfanilamide, Southern Med Jr, (June) 1938, :\x\i, 646-o4y 
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stopped Howetei, a liumbei of fatal cases have been leported from widely 
scattered points Kiacke 4 m Ins excellent review of the 1 elation of drugs 
to neutropenic states has collected 11 cases of granulocytopenia following the 
administration of sulfanilamide oi one of its denvatives, nine of these cases 
ivere fatal He has pointed out that with the dissemination of knowdedge 
legal ding the danger of gianulocytopenia from ammopyrme the number 
of cases repotted annually as due to this diug has gieatly diminished, espe- 
cially m Denmaik vdiere the use of ammopyrme has been curtailed by law 
Kracke predicts that sulfanilamide will gradually i eplace ammopyi me as the 
foremost cause of gianulocytopenia The clinical and pathologic picture of 
granulocytopenia following sulfanilamide appears to be identical with that 
following ammopyrme Once moie it is evidently a matter of idiosyncrasy 
m the occasional patient The mechanism of pioduction of the granulo- 
cytopenia associated with maturation arrest in the bone-mari ow r is still a 
complete mystery 

It is of the utmost impoitance that physicians employing sulfanilamide 
m the treatment of the various acute infections be acquainted with the 
dangers mheient in the drug In order to prevent the development of a 
serious hemolytic anemia or gianulocytopenia it is uiged that every patient 
receiving sulfanilamide should have a hemoglobin determination and a leuko- 
cyte count at least every second day The urine should be fiequently ex- 
amined for urobilin Unexplained fever, developing during the course of 
sulfanilamide therapy, should be regarded as a warning sign that some more 
serious toxic effect may be imminent Obviously, proper supervision of the 
patient is only possible if he is under the constant care of a physician and pre- 
ferably m the hospital The new Food, Drug, and Cosmetic Act prohibits 
the sale of sulfanilamide to the public m “ patent medicines ” It would be 
even more desirable to make such diugs as sulfanilamide and ammopyrme 
available to the public only upon the prescription of a licensed physician, who 
would assume full responsibility of the care of the patient throughout the 
course of therapy 

4 Kracke, R R Relation of drug theiapy to neutropenic states, Jr Am Med Assoc, 
(Oct 1) 1938, cm, 1255-1259 
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Chemxstiy of the Biatn By Irvinl H Page, M D xvn + 444 pages , 17 5 X 26 cm 
Charles C Thomas, Springfield, Illinois 1937 Price, $7 SO 

According to the author this book was wntten in the belief that chemical in- 
vestigation is essential to the development of psychiatry It represents an up-to-date 
summary of our knowledge concerning brain constituents and their metabolism 
Various chapters are devoted to the biochemistry of the sterols, phosphatides, cere- 
brosides, fatty acids, carbohydrates, proteins, inorganic elements and gases with 
particular emphasis upon the activity of these substances in the brain Certain phases 
of physical, enzymatic, vitamin and comparative neurochemistry are given adequate 
consideration including a chapter on oxidations and reductions contributed by J H 
Quastel of the Cardiff Mental Hospital In addition the clinical aspects of this sub- 
ject have not been neglected 

Of interest and value is a short lnstoiical survey of the life and work of 
Thudichum and of the genesis of brain chemistry 

There are full references not only to the journal literature but to the leading 
books, monographs and leviews dealing with this subject The book has an element 
of authority due to the fact that the author has been a frequent contributor in tins 
field of research It will be welcomed as an invaluable source of information to all 
investigators intei ested in the chemistry of the brain 

E G S 

Diseases of the Blood By Carls C Stlrgis, BS, AID, and Raphael Isaacs, 
A B , A M , M D , Edited by Morris Fishbeix, M D National Medical Book 
Co , Inc , New York, N Y 1937 

This small handbook will be of considerable value to the medical student and 
to the general practitioner It presents in a brief clear way the chief data relating 
to the principal diseases of the blood If all that is in this book is well digested the 
physician will be better informed than the average of his fellow's The feat is fairly 
easy of accomplishment If, however, the student or physician did not learn else- 
where more concerning the formation and the destruction of blood and the part they 
play in the pathology and symptomatology of blood diseases than is contained in this 
manual he w'ould have little insight into the pathogenesis of blood diseases The 
reviewer feels that the monograph produced by Dr Sturgis and Dr Isaacs is a very 
valuable brief summary furnishing an easy method for brief review' of the clinical 
aspects of blood diseases A few more references would add to its value 

M C P 

Mai tint’s Pi maples and Piacticc of Physical diagnosis Edited by Robert F Loeb, 
M D 213 pages , 13 X 19 S cm J B Lippmcott, Philadelphia 1938 Price, 
$2 00 

This small volume covers the entiie field of the principles and the practice of 
physical diagnosis The preface to the first edition points out that only the important 
“ physical signs ” are included and that many signs, w'hile still m usage, have been 
omitted because of the development of more accurate and indispensable aids to diag- 
nosis The fulfillment of this intent should then lead to simplicity and clarity, and 
if the volume fails in these scores it is not because of the lack of content, but rather 
because of the arrangement of the material The student or the beginner m the study 
of physical diagnosis will be hard put — in the rewew'er’s opinion — to gain a clear 
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concept of the principles underlying the physical diagnosis of the respiratory system 
from study of this work Of more value to the beginner will be the sections on the 
circulatory system and the abdomen These sections are clearly arranged and dis- 
cussed and are the more valuable parts of Martini’s work 

The first section of the book confines itself to the observation of the patient and 
here the author has stressed many important details Included m the first section are 
some notes on the subject of acoustic diagnosis, this addition seems aside from the 
general purpose of the book The discussion of the principles of palpation, percussion 
and auscultation is not as clear as might be desired 

The second section is a detailed desciiption of the physical diagnosis of the 
respiratory system and it is m this part that Professor Martini’s book is weakest , not 
because of lack of material but because of the manner of presentation 

The section devoted to the physical diagnosis of the circulatory system is well 
arranged and well worth the close attention of the leader The same may be said of 
the section on the examination of the abdominal organs The observations and the 
descriptions are quite clear 

A detailed outline of a medical history completes the book This outline is 
well done and the form is similar to that generally used by the medical profession 
Dr Martini has compiled a small, but within its limits, a complete treatise on 
the principles and practice of physical diagnosis All of the pertinent facts are 
presented The book can well take its place as one that may be used by elementary 
students of physical diagnosis M J 

Chrome Intestinal Toxemia and Its Ticatment By James W Wiltsif 268 pages 
William Wood and Co, Baltimoie 1938 

The author of this monograph has made many contributions to the literature of 
colonic irrigations and is as well fitted as any physician to present the point of view 
of those who stress the importance of intestinal toxemia and who believe in the 
efficacy of colonic lavage as a form of treatment There has been no doubt a good 
deal of prejudice for and against this point of view Those who wish to examine the 
evidence pio may read Dr Wiltsie’s book with profit 

M C P 

The Human Body By Logan Clendexing, M D 443 pages, 16 X 24 cm Alfred 
A Knopf, New York 1937 Price, $3 75 

Dr Clendening, in the letter to Dr P T Bohan, which forms the preface and 
dedication of this book, states that it was wntten “to make intelligible some of the 
intricacies of the human body for the adult and otherwise sophisticated reader ” 
Actually, he has produced an outline of human biology, physiology, anatomy, and 
pathology, flavored throughout by his vigorous, sometimes acid, but always interesting 
personal philosophy i 

The work is divided into four sections titled The Human Body as a Unit, The 
Human Body as an Organism for the Conversion of Food and Air into Energy and 
into Tissue, The Human Body as an Organism for the Reproduction of Its Own 
Kind, and The Human Body and Disease Each section, as may be surmised, takes 
up a different aspect of the relation of the body to itself and its environment 

Those who are familiar with Dr Clendenmg’s virile style and acquainted with 
the worth of his medical writing, need not be told that he is an ideal author for a 
popular work of this type It fulfills all expectations, and is fully recommended 

T N C 
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Annum Meeting or thf American Collegf or Physicians 
New Orleans, La , March 27-31, 1939 

The 1939 meeting of the American College of Physicians will be held in New 
Orleans at a particularly delightful tune of the year The weather is usually warm, 
the sun shines brightly and all the spring flowers are out in all their glory The 
New Orleans members of the College are looking forward with a great deal of 
pleasure to welcoming the Fellows throughout the country at this annual convocation 
The Executive Committee and the Sub-Committees consist of the following 
Fellows 

Gencial Sessions and Lectin es 
William J Kerr, President 

Gencial Chan man 
J H Musser 

Committee on Anangements 

Robert Bernhard 
John Lanford 
Randolph Lyons 

Committee on Climes and Dcmonsti attons 
P H Jones, Chairman 

O W Bethea W L Smith 

J M Perrett C S Holbrook 

W R Wirth 

Committee on Tianspoitation 
Edgar Hull, Chairman 

L A Monte G R Williamson 

R H Bay lev 

Committee on Entei tamment 
Robert Bernhard, Chairman 

Anees Mogabgab Ben Henmger 

D N Silverman Grace Goldsmith 

Committee on Anditomnn 
Allan C Eustis, Chairman 

C Tripoli G M Decherd 
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Committee on Publicity 
John Lanford, Chairman 

M E Bass Clyde Brooks 

C J Bloom Maud Loeber 

C W Duval 

Committee on Round Tables 
Randolph Lyons Chairman 

C C Bass J M Bamber 

J C Cole 

Ladies Entei tainment Committee 
Mrs C Grenes Cole, Chairman 

The Executive Committee and its subdivisions are arranging for the round table 
conferences, the clinics at the hospitals and the entertainment for the visiting mem- 
bers To speak of the last first, it might be said that the Smokei will be held on 
Monday evening It will be held at the Roosevelt Hotel, which will be the head- 
quarters for the meeting On Tuesday night there will probably not be any session, 
but the opportunity will be given to the Fellows of enjoying the pleasures and hos- 
pitality of the city Wednesday night the Convocation will be held at the Hotel 
Jung, which is designated as Convocation hotel, and will be followed by the President’s 
Reception On Thursday night w ill be held the annual Banquet, at which it is hoped 
to have two of the literary lights of New Orleans address the diners 

The arrangements of the meetings will be different than they were last year in 
New r York On Tuesday and Thursday mornings from 9 00 to 11 00 dry clinics will 
be held in the Auditorium On the same days from 10 00 to 12 00 will be held round 
table conferences The dry climes will be held m part by' the local men and in part by 
invited guests For the round tables so far the following speakers have promised 
to conduct these meetings m cardiology, Dr Fred M Smith, F A CP, Iowa City, 
nutrition, Dr James McLester, F A C P , Birmingham , blood dyscrasias, Dr Roy 
R Kracke, Emory University, Ga , radiology, Dr B R Kirklin, F A C P , Rochester, 
Minn , bacterial chemotherapy', Dr P H Long, Baltimore, gastro-enterology, Dr 
Lay Martin, FA CP, Baltimore, nephritis. Dr William S McCann, FA CP, 
Rochester, NY In addition to these speakers, it is planned to have an outstanding 
surgeon conduct a round table conference on medico-surgical problems The in- 
fectious diseases will also be considered, a pediatrician has been invited and a psy- 
chiatrist There will also be held a round table conference on the animal parasitic 
diseases There will be a sufficient number of leaders m these conferences to ensure 
relatively' small groups, so that personal contacts between speaker and audience may be 
maintained On Wednesday and Friday mornings there will be hospital clinics held 
at the Charity Hospital, Touro Infirmary, Baptist Hospital and possibly one of the 
other hospitals The Charity Hospital's new' building will not be completed, but the 
clinics will be held in the adjoining medical school building of Louisiana State Uni- 
versity' Because of the limitation in hospital accommodations, on these same morn- 
ings from 10 00 to 12 00 lectures will be delivered at the Auditorium It will be 
noted there is some overlapping of the hours This has been done deliberately, m 
order to permit a greater selection of special features than otherwise w'ould be 
possible 
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The General Sessions will be from 2 00 to 5 00 in the afternoon and Monday 
night from 8 00 to 10 00 The headquarters hotel will be the Roosevelt Hotel, and, 
if the Fellows wish to stay in this hotel, reservations should be made promptly, as 
already the greater part of the hotel has been filled The convocation hotel will be 
the Jung Hotel This hotel is a splendid caravansary The room m which the Con- 
vocation will be held has just been constructed and is a truly beautiful room There 
are many other good hotels in New Orleans, practically all of them centrally located 
only a few blocks from the Auditorium and Chanty Hospital, but it is urged that the 
Fellows make their reservations as early as possible, as there are a large number of 
tourists m New Orleans at this time of year and sometimes it is difficult to secure 
accommodations 

Mrs C Grenes Cole, wife of Dr Cole, who is a former president of the Orleans 
Parish Medical Society, and at present president of the Woman’s Auxiliary of the 
Society, has arranged for a series of delightful entertainments for the women visitors 
These will include trips through the old French Quarter with guides, river rides, 
luncheons, teas, trips to some of the old plantation homes and other entertainments 
which will keep the wives and feminine members of the family of the members busy 
during the scientific sessions 

President Kerr reports that an excellent program of General Sessions and special 
lectures is being arranged, which will present important recent and new contributions 
from the clinical sciences, the practice of medicine, including titles from the fields 
of pediatrics, neuropsychiatry’', dermatology and syplulology, and surgery The 
speakers are being chosen with great care, not only for their subjects but also for their 
ability to present them well Officers, Regents and Governors of the College, as well 
as medical schools and hospitals, have been canvassed by President Kerr, and he has 
received a fine response concerning available subjects and the desires of those who 
know the needs 


Postgraduate Courses 

In further pursuance of the policy of organizing and offering special limited 
postgraduate courses especially for members of the College and those preparing either 
to meet the requirements for certification by the American Board of Internal Medicine 
or the requirements for Fellowship m the College, the American College of Physi- 
cians will conduct such a series of courses during the two weeks, March 13 to 25, 
inclusive, 1939, preceding the Annual Session of the College At a meeting of the 
Committee on Postgraduate Courses, consisting of Dr Hugh J Morgan, F A C P , 
Chairman, Nashville, Tenn , Dr Charles Sidney Burwell, F A C P , Boston, Mass , 
Dr Joseph A Capps, F A C P , Chicago, 111 , Dr Charles H Cocke, F A C P , Ashe- 
ville, N C, Dr William J Kerr, FA CP, San Francisco, Calif, and Mr E R 
Loveland, Executive Secretary of the College, at New York City on October 16 the 
following tentative outline of courses was determined upon 

A Baltimore, Md (under chairmanship of Dr M C Pincoffs, FA CP ), Johns 
Hopkins University School of Medicine and the Umveisity of Maryland 
School of Medicine cooperating 

1 General Medicine 

2 Cardio-Respiratory Diseases 

B Chicago, 111 (under chairmanship of Dr James G Carr, F A C P ) 

3 General Medicine, University of Illinois College of Medicine 

4 Cardiology, Northwestern University Medical School 

5 Research Review, University of Chicago Clinics 

C St Louis, Mo (under chairmanship of Dr David P Barr, F A C P ) 
Washington University School of Medicine 
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6 Cardiology 

7 Internal Secretions 

8 Dermatology and Allergy m Relation to Internal Medicine 

D Nashville, Tenn (under chairmanship of Dr John B Youmans, F A C P ) 
Vanderbilt University School of Medicine 

9 General Medicine 

The response to the program conducted last yeai in Boston, New York and 
Philadelphia, was so gratifying that this activity is being extended Keen interest 
has been indicated m other special courses, but inasmuch as the program is still in its 
experimental stage, the Committee has determined not to overexpand the number of 
courses given These courses will be made available at minimum cost, because the 
College itself will assume full responsibility for promotion, advertising, printing and 
registration, as its contribution to its members It is anticipated that the registration 
fee for each course will be $40 00, and that the detailed bulletin of the courses will be 
ready for distribution by January 1 


The Royal Australasian College or Physicians 

Dr Noble Wiley Jones, F A CP, Portland, Ore, Second Vice President, will 
be the official representative of the American College of Physicians at the Inaugura- 
tion of the Royal Australasian College of Physicians, to be held m Sydney Australia, 
December IS, 1938 This body has been formed among the physicians of Australia 
and New Zealand Dr Allan S Walker, 185 Macquarie St, Sydney, Australia, is 
the Honorary Secretary 


Gifts to the College Library 

Grateful acknowledgment is made of the receipt of the following donations to 
the College Library of publications by members 

Repi infs 

Dr L Minor Blackford (Associate), Atlanta, Ga — four reprints. 

Dr Ralph O Clock, F A C P , Scarsdale, N Y — one reprint , 

Di Perk Lee Davis (Associate), Philadelphia, Pa — three reprints, 

Dr Lorenz W Frank, FACP, Denver, Colo — four reprints, 
r Paul J Hanzlik, FACP, San Francisco, Calif — twenty-eight reprints, 

Dr M Coleman Harris, FACP, New York, N Y — one journal, 

Dr Jerome George Kaufman (Associate), Newark, N J — two reprints, 

Dr Oliver M Layton, FACP, Fond Du Lac, Wis— one reprint, 
r James B McLester (Associate), Birmingham, Ala — four reprints, 
r F M Pottenger, FACP, Monrovia, Calif — one reprint, 

Dr Willard C Rappleye, FACP, New York, N Y— one reprint, 

Dr William B Rawls, FACP, New York N Y —one reprint 


From the College Archives 

The most ^valuable addition to the Archives of the College obtained recently is 
, C0 P- oi tlle “Transactions of the American Congress on Internal Medicine, 1917,” 
C::. 1 ° the College Library by Dr Clement R Jones, FACP, Pittsburgh, Pa , 
, p. , reasurer of the College The “ Transactions " were published in book form, 
the n 1VC Sar r details concerning the “ Second Scientific Session ” conducted under 
uspices of tlie American Congress on Internal Medicine, which was the affiliated 
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society conducting the annual programs and acting as a feeder to College membership 
The Pittsburgh proceedings disclose many of the early problems in the organization of 
the American College of Physicians, and m a published obituary it is disclosed that 
Dr Heinrich Stern, the first Secretary General of the College, was the chief motivat- 
ing spirit behind the formation of both the American Congress on Internal Medicine 
and the American College of Physicians Quoting therefrom, " Dr Stern conceived 
the idea of a congress of internists, that should not be limited to those m prominent 
teaching positions but that should be open to all of the profession who were par- 
ticularly interested in internal medicine — and among those, who by meritorious work, 
study and investigation had done something for the good of humanity and the pro- 
fession, a certificate, causa honoris, m the American College of Physicians, should be 
given These dreams and ideals he repeated time and again to his friends until 
finally he interested some of his professional brethren who saw the truth and pos- 
sibilities of his concept After much labor and deliberation, stimulated and abetted 
by his enthusiasm, the American Congress on Internal Medicine and its exemplar — 
The American College of Physicians — were formed When these were fully or- 
ganized and had justified his prophecy, it was denied him, as it was to Moses of old, 
that he should see the promised land m the progress and brilliant success of these 
organizations which will be permanent memorials of their founder and the ideals of 
the internists and consultant which have become actualities ” 


Slctional West Virginia Meeting, American Collegl of Physicians 

A joint meeting of the West Virginia members of the American College of Phy- 
sicians and the West Virginia Heart Association and the Cabell County Medical So- 
ciety was held at Huntington, W Va , October 13, 1938 Dr Oscar B Biern, 
FACP, Huntington, and Dr P A Tuckwiller (Associate), Charleston, are Presi- 
dent and Secretary, respectively, of the West Virginia group of the College Dr 
Tuckwiller is also Secretary of the West Virginia Heart Association and Di R J 
Condry, FACP, Elkins, is President The program was as follows 


10 30-12 00 St Mary’s Hospital 
Demonstration or Heart Cases 

Technic of Lateral Fluoroscopy, Lateral Chest Plates, etc ) 

Dr Sam Brown, Cincinnati, Ohio Dr A Carlton Ernstene, Cleveland, 
Ohio, Dr Juhen Benjamin, FACP, Cincinnati, Ohio 

2 00 p m Ball Room Hotel Governor Cabell 

Roentgenological Diagnosis or Heart Disease 
Dr Sam Brown, Cincinnati, Ohio 

3 00 p m Ball Room Hotel Governor Cabell 

Common Errors in Cardiac Diagnosis 

Dr A Carlton Ernstene, Cleveland, Ohio 

4 00 pm Ball Room Hotel Governor Cabell 

Electrocardiographic Slides Demonstration 

Dr Juhen Benjamin, FACP, Cincinnati, Ohio 
6 30 p m Dinner — Hotel Governor Cabell 

8 30 pm Ball Room Hotel Governor Cabell _ , 

Joint meeting of the West Virginia Heart Association, West Virginia Branch 
of the American College of Physicians and the Cabell County Medical Society 

Surgery of the Heart , . 

(With motion pictures and lantern slide demonstration) 

Dr Calude S Beck, Professor of Surgery, Western Resene Unner- 
sity, Cleveland, Ohio 
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The College of Physicians of Philadelphia has instituted a program of semi- 
public lectures to the laity during the coming winter Dr Alfred Stengel, MACP, 
on November 18 will deliver one of these addresses on “ Currents and Counter-Cur- 
rents m the Progress of Medicine ” 


Dr E J G Beardsley, F A C P , Philadelphia, was the guest speaker at the 
initial autumnal meeting of the Hudson County (N J ) Medical Society at Jersey 
City, on October 4 A clinical conference was held at the Medical Centre, Jeisey 
City 

' Dr Beardsley also addressed the Burlington County (N J ) Medical Society on 
October 13 at the first meeting of the autumn, which was held at the Moorestown 
Country Club, Moorestown, N J , on “ Routine and Systematic Physical Examinations 
versus Intuitive Diagnoses ” 


Dr J Merriman Lynch (Associate), formerly of Panama City, is now engaged 
in practice in Pasadena, Calif , limiting his work to Internal Medicine and Tropical 
Diseases He was recently appointed Instructor in the University of Southern Cali- 
fornia School of Medicine 


In tribute and appreciation to Dr F M Pottenger, F A C P , Monrovia, Calif , 
there has grown a custom of an annual home-coming of ex-patients at the Pottenger 
Sanatorium More than two hundred patients, former patients and friends fore- 
gathered at the Sanatorium on September 25 Representatives were present from 
the various years since the establishment of the Sanatorium in 1903, including one 
ex-patient who was at the Sanatorium twenty-five years ago It is the custom of the 
Sanatorium to keep in touch with all former patients Contact is still maintained with 
eleven of the thirty-six patients who were treated at the Sanatorium in 1904, one year 
after its founding Since establishment of the Sanatorium, more than 12,000 patients 
have been treated there When the Sanatorium was opened in 1903, the death rate 
from tuberculosis was about 200 per 100,000 population Today it is approximately 
53 per 100,000 population In Dr Pottenger's address at the foregathering, he pre- 
dicted that because of the progress in treatment and education, the death rate from 
tuberculosis may be further reduced m the next decade to 20 per 100,000 population 


Dr August A Werner, F A C P , St Louis, addressed the Mississippi Valley 
Medical Society at Hannibal, Mo , September 30, on the subject of the anterior-pit- 
uitary gonad relationship in the female 


Lowell D Snorf, F A C P , Assistant Professor of Medicine at Northwestern 
niversity Medical School, Chicago, addressed the ninety-fourth annual meeting of 
t le Northwestern Ohio Medical Association October 4 on “ Functional Disorders of 
the Intestinal Tract ” 


Dr George W McCoy, F A C P , Surgeon, U S Public Health Service, is now 
on u y in New Orleans as head of the Department of Preventive Medicine and Pub- 
ic ea th, Louisiana State University Medical Center 


„ irm ' Dr f- ^ oof ter (Associate), Parkersburg, W Va , has been appointed physi- 

in c large of the health department of the Parkersburg city-county schools 
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Dr Horace K Richardson, F A C P , Assistant Medical Director of The Austen 
Riggs Foundation, Stockbridge, Mass , gave the annual Mental Hygiene Lecture at 
Vassar College on October 10, 1938 


Dr Walter F Donaldson, F A C P , Secretary, has announced that the eighty- 
ninth annual session of the Medical Society of the State of Pennsylvania will be held 
m Pittsburgh, October 2-5, 1939 


Dr Frank L Jennings, FA CP, for a number of years Associate Medical Di- 
rector of the Glen Lake Sanatorium, Oak Terrace, Minn , and Instructor in Medicine, 
University of Minnesota Medical School, Minneapolis, has been named Superintendent 
of the Marion County (Ind ) Tuberculosis Hospital at Sunnyside He succeeds Di 
A E Hubbard, who died September 15 Dr Jennings is a graduate of Syracuse 
University College of Medicine and is a past president of the Mississippi Valley 
Sanitarium Association For three years he w'as assistant physician at the New 
York State Sanitarium at Raybrook, N Y , having gone to the Glen Lake Sanatorium 
in 1917 This institution has been enlarged from a 50-bed capacity, when Dr 
Jennings first w r as associated wuth it, to one of 700 beds 


The Liaison Committee and the Committee on Postgraduate Education of the 
American College of Physicians were invited to confer wuth like committees of the 
American College of Surgeons at the latter’s annual session m New York City, 
beginning October 17 The delegates from the American College of Physicians were 
also invited to attend the 21st Annual Hospital Standardization Conference The 
committees will make a survey and report to the Board of Regents on any matters 
of mutual interest and possible cooperation between the two Colleges 


The 49th annual convention of the Association of Life Insurance Medical 
Directors of America was held in Philadelphia October 20-21, under the presidency 
of Dr Samuel B Scholz, Jr, FACP, Medical Director of the Penn Mutual Life 
Insurance Company of Philadelphia Every life insurance company with home offices 
in the United States or Canada was invited to participate in the discussions Dr 
Harry E Ungerleider (Associate), Assistant Medical Director of the Equitable Life 
Assurance Society, New York, N Y , presented a paper on “A Study of the Trans- 
verse Diameter of the Heart Silhouette With Prediction Table Based on the leleo- 
roentgenogram” and Dr J Hamilton Crawford F A CP, Professor of Clinical 
Medicine at Long Island College of Medicine, and Dr C E de la Chapelle, F A C I , 
Assistant Professor of Medicine, New Yoik University College of Medicine, led the 

discussion 


The Sixteenth Annual Scientific Session of the Academy of Physical Medicine 
was held m Washington, D C , October 24-26, 1938 Among members of the Col- 
lege contributing were the following 

3 Dr William A Swalm, FACP, Philadelphia, “ Gastroscopic Control in the 

Treatment of Diseases of the Stomach , , 

Dr Frank H Krusen, FACP, Rochester, Minn , Biological Aspects of Light 

Therapy ” 
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The Sixth Annual Assembly of the Omaha Mid-West Clinical Society was held 
October 24-28, undei the Presidency of Di Bryan M Riley, F A C P The following 
membeis of the College paiticipated in the program 

Di Henry L Bockus F A C P , Philadelphia, leader of a round table on “ The 
So-Called Irutable Colon,” a formal paper on “Practical Application of 
Recent Advances m Our Knowledge of Liver Function,” a formal paper on 
“Diagnosis and Treatment of Chronic Gastritis” and a clinic on “Gastro- 
intestinal and Hepatic Disorders ” , 

Dr O H Periy Pepper, F A C P , Philadelphia, Pa , leader of a round table on 
“ The Importance of Hypotension,” formal papers on “ Principles of Diag- 
nosis and Treatment of Diseases m the Elderly ” and “ Recognition and 
Treatment of Anemia Due to Increased Blood Destruction ” and a clinic on 
“ Hematology ” , 

Dr John F Gardiner, F A C P , Omaha, radio broadcast, “ Overweight”, 

Dr G A Young (Associate), Omaha, scientific exhibit on “Convulsions — Their 
Treatment and Therapeutic Use in Psychoses ”, 

Dr A F Tyler, FACP, Omaha, scientific exhibit (motion picture in color), 
“ Radiation Therapy ” , 

Dr F Lowell Dunn FACP Omaha scientific exhibit, “Arthritis”, 

Di E L MacQuiddy (Associate), Omaha scientific exhibit, “Lung Changes 
Produced by Chronic Nitric Oxide Inhalation and by Dust Inhalation”, 

Dr Chester Thompson (Associate), Omaha a lecture on “Errors m Cardiac 
Diagnosis ” , 

Dr M W Barry, FACP, Omaha, a lecture on “ Treatment of Cai diovascular 
Syphilis ” , 

Dr H A Wigton, FACP, Omaha, a lecture on “ Encephalitis — Types and 
Treatment ”, 

Dr Ernest Kelley, FACP, Omaha, a lecture on “ The Use of Metrazol m 
Mental Diseases ”, 

Dr John F Gardiner, FACP, Omaha a lecture on “ The Knowledge Required 
of the General Practitioner m the Present Day Treatment of Pulmonary 
Tuberculosis ”, 

Dr John R Kleyla, FACP, Omaha, a lecture on “ Broncho-Sinusitis ” 


Dr Lauren H Smith, FACP Associate in Psychiatry University of Penn- 
sylvania School of Medicine, and Executive Medical Officer, Institute of the Penn- 
sylvania Hospital, has recently succeeded Dr Earl D Bond as Physician-in-Chief 
and Administrator of the Pennsylvania Hospital’s Department of Mental and Nervous 
iseases and as Director of the Institute 


of ^ ^ Davis, III, FACP, Chicago, is President of the Chicago Academy 
ciences, having formerly acted as Secretary During June, 1938, Dr Davis was 
a^so made President-Elect of the Chicago Medical Society On November 3, 1938, 
. avis discussed “Treatment of Arteriosclerotic Heart Disease” before the 
he U r 161 " 1 ] ^ mois Medical Association at East St Louis 111, and on November 15 
of the^ H ^ a c ^ lmca * conference at a special meeting of the Fellows and Associates 
Dec ° 6 ^ e Sou ^ iern Illinois This sectional meeting of the College was held at 
rv,n a ur, un d er the chairmanship of Dr Samuel Munson, FACP, Governor of the 
College for southern Ilhnois 
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DR LESTER I LEVYN 

Lester I Levyn (Fellow, A C P , 1922) died at his home in Buffalo, 
N Y , on June 24, 1938, after an illness of three years He was a life- 
long resident of Buffalo, having been born there on December 28, 1887 
He was graduated from the University of Maryland Medical School m 
1909 

Following Ins graduation he went into the general practice of medicine 
for a few yeais Fie then went abroad for the study of roentgenology, 
especially m the Berlin and London clinics He followed this with some 
postgraduate work at the Harvard University Medical School On Ins re- 
tui n he limited himself to the practice of roentgenology, which he continued 
to the time of his death 

Fie was a member of the following societies The Buffalo Radiological 
Society, The Buffalo Academy of Medicine, The Erie County and New 
Yoik State Medical Societies, The American Medical Association, The 
American Roentgen Ray Society and the Radiological Society of North 
America He became a Fellow of the American College of Physicians in 
1922 

Dr Levyn carried on an extensive private practice and m addition was, 
for many years, director of the Department of Roentgenology of the 
Deaconess Hospital His illness, leukemia, forced him to relinquish this 
post about two years ago During his career he made many contributions 
to the roentgenological literature He was particularly interested m chole- 
cystography and published many articles pertaining to it 

Early m 1935 he learned of the fatal nature of his last illness In spite 
of this knowledge he carried on his pi actice and hospital work with the same 
skill and efficiency as ever To his intimates and associates, who knew of 
his affliction, his fortitude and courage were the subject of great admiration 
Within the last year he continued his publications, preparing and delivering 
a paper at the International Congress of Radiology 

In addition to his professional interests, Dr Levyn was active in many 
local enterprises He was particularly interested m sectarian charitable in- 
stitutions and served on many boards up to the time of his death 

He was unmarried and is survived by a sister and brother In his 
death, both the profession and the community have lost a valuable and stimu- 
lating member 


Norman Heilbrun, M D 
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HEART FAILURE OR ACUTE NEPHRITIS WITH 
ONSET ABOUT THREE WEEKS AFTER 
DELIVERY - 

By J H Musser, M D , F A C P , W A Sodeman, M D , and R H 
Turner, M D , New Oilcans, Louisiana 

The vast literature of the abnormal puerpeiium concerns itself almost 
entirely with complications immediately preceding labor, during labor, and 
in the first ten days postpartum Those complications manifested later, 
especially with an interval of apparent health before their development, have 
received but little consideration A group of cases representing such pu- 
erperal complications has been seen in the Tulane medical unit of the Charity 
Hospital of Louisiana At least two distinct groups have been recognized, 
(1) patients without evidence of disease until the puerperal period, who, 
within three to five days following delivery, developed signs of sepsis, fol- 
lowed m 14 to 21 days by the appearance of acute, diffuse hemorrhagic 
nephritis, and (2) those patients who, 14 to 25 days postpartal, developed 
frank congestive heart failure in spite of the fact that during pregnancy and 
labor there had been no definite evidence of heart disease Search of the 
obstetrical and medical literature reveals that these clinical pictures are not 
well known, and that they have been inadequately and unsystematically de- 
scribed This paper is an attempt not only to establish a tentative classifica- 
tion of these syndromes but also to discuss the probable mechanisms of 
symptom production as they are peculiarly related to the puerperal state, and 
to emphasize the relationship between pregnancy and these symptoms 
These types are illustrated by the following case reports 

Case Reports 

1 19V^ C 1 I ^ > married negress, aged 38, entered the Charity Hospital October 
> , complaining of edema of the face and lower extremities Her health in 

ie past had been generally good There was no history of soreness of the throat 

full t SCar et * evei She had been pregnant six times All pregnancies went to 
erm except the fifth which resulted m miscarriage at four months She applied 

F?nm e Ti d Publication December 9, 1937 

Charity Ho^nffpi ^ a f tment of Medicme > Tulane University School of Medicine, and The 
• puai ot Louisiana, New Orleans, Louisiana 

Copj right, 1938, by The American College of Ph>sicians 
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to the obstetrical out-patient department in the early months of the last pregnancy 
No signs of toxemia were ever noted On August 7, 1933, she complained of con- 
stipation and slight swelling of the feet Blood pressure was then^lOd mm of mer- 
cury systolic and 70 diastolic Urinalysis showed no albumin, sug^r, casts nor red 
blood cells On September 2, 1933, the urinalysis was again unchr/nged She came 
to the hospital in labor on September 6, 1933, and delivered spontaneously a full 
term child No untoward symptoms developed until the second day postpartum 
when she experienced chills and fever, symptoms which remain/d for five days in 
varying degree, the temperature reaching 103° F The lochia appeared normal The 
temperature then returned to normal and the patient was discharged on the four- 
teenth day Urinalysis had disclosed no cause for the fever The patient then 
led a restricted life with freedom from symptoms until the tenth day at home when 
she awakened in the morning and noted a puffiness about the eyes and edema of the 
feet and hands Severe frontal headaches developed The urine became red and 
reduced in amount for three days Palpitation for three to four minute intervals 
was noted at times and dyspnea occurred on exertion A dry cough ensued There 
were no dizziness, spots before the eyes, nor sore throat Because the symptoms 
failed to subside she applied for admission to the hospital 

Examination on admission disclosed a well developed and well nourished negress 
of sthenic habitus, lying quietly m bed The height was 65 inches, weight 120 
pounds, blood pressure 160 systolic and 90 diastolic, respiration 20 per minute, pulse 
86 per minute , temperature 98 6° F She did not appear acutely ill A distinct puffi- 
ness was noted about the eyes The pupils reacted to light and accommodation The 
conjunctivae were pale Oral hygiene was good There were many gold fillings 
The chest was symmetrical The lungs were clear to physical examination The 
heart was not demonstrably enlarged , P M I was in the fifth interspace 7% cm 
from the midsternal line The left border of cardiac dullness was 0 5 cm further 
to the left P = was less than A_ There were no murmurs The breasts were lac- 
tating The abdomen showed slight diastasis recti The lower border of the liver 
was barely palpable Some deep tenderness below the right costal margin was 
elicited No rigidity or muscle spasm was found Pelvic examination disclosed 
a foul purulent discharge The cervix was bilaterally lacerated The fundus was 
felt anteriorly and showed subinvolution No adnexal masses were felt The 
extremities displayed a tense glistening skin with pitting edema below the knees 
Venous pressure was not demonstrably elevated with hand placed upon the thigh 

Laboiatoi y Woik On admission the blood findings were red blood cells 3,- 
270,000, white blood cells 9,500, hemoglobin 75 per cent, non-protein nitrogen 29, 
urea nitrogen 15, sugar 102 mg per cent, Wassermann negative The urine showed 
specific gravity 1 012 to 1 014, albumin 14 per cent (wet), sugar negative, many 
hyaline, fine and coarse granular casts, six to eight red blood cells per high power 
field, numerous white blood cells per high power field The phenolsulphonephthalein 
output was 30 per cent in two hours The serum proteins on September 11, 1933, 
were albumin 2 43, globulin 1 94, total 4 37 gm per cent Cystoscopic examination 
disclosed findings similar to those recorded above with no growth in cultures 
Cervical cultures were negative for streptococci 

On discharge from the hospital on October 21, 1933, the urine still showed red 
blood cells, casts and albumin (7 8 per cent) The edema had entirely cleared and 
symptomatically the patient was relieved The blood pressure was then 155 systolic 
and 90 diastolic The patient returned home to an outlying parish to continue treat- 
ment with her local physician 

Case 2 AM, married negress, aged 20, entered the hospital on March 22, 
1933 She had not menstruated since January 1933, and complained of nausea and 
vomiting which were easily controlled Physical examination at that time was not 
remarkable except for a three months pregnancy There were no previous preg- 
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nancies Laboratory data at that time disclosed the following Urine showed a 
specific gravity of 1 024, albumin plus, sugar negative, no casts, no red blood cells, 
10 white blood cells per high power field The phenolsulphonephthalein output was 
80 per cent m two hours , non-protein nitrogen 26 to 28, blood sugar 95 mg per cent , 
red blood cells 4,395,000, white blood cells 6,000, hemoglobin 80 per cent 

She was not seen again until September 7, 1933, when she entered the hospital 
complaining of cramp-like abdominal pains and vaginal bleeding The uterus was 
enlarged above the umbilicus and was contracting at intervals On September 8, 
1933, she aborted There was little postpartal bleeding The urine was negative 
for albumin, casts and red blood cells The blood pressure was 130 systolic and 80 
diastolic The temperature, which was 103° F on admission, dropped to normal on 
the third day On the tenth day she was discharged 

She again applied for admission on November 28, 1933, complaining of dyspnea 
and pam in the right side of the chest She stated that two weeks following her 
miscarriage she developed edema of the ankles Her face appeared somewhat 
swollen Urine became reduced in amount but was not discolored There was no 
dyspnea, dizziness, nor spots before the eyes Ankle edema continued, improving at 
times, but gradually becoming more severe and, for two weeks before admission, was 
accompanied by progressive dyspnea There was no past history of sore throats nor 
scarlet fever 

Examination on admission disclosed a young negress lying propped up on the 
bed appearing seriously ill and obviously anemic The face was edematous Pupils 
reacted to light and accommodation No exudate was seen in the fundi Oral 
hygiene was good The tonsils were not inflamed The thyroid was bilaterally sym- 
metrically enlarged The lungs showed no evidence of congestion The heart was 
enlarged to the left, the apex beat being one centimeter to the left of the midclavicular 
line m the fifth interspace The rate was 100 per minute The rhythm was regular 
No murmurs were heard but a protodiastolic gallop rhythm was heard at the apex 
The blood pressure was 144 systolic and 116 diastolic The abdomen showed a fluid 
wave and shifting dullness The liver was not felt The legs and thighs showed 
marked pitting edema Pelvic examination disclosed a bilaterally lacerated cervix 
Laboi atory Work The urine was acid, specific gravity 1 016, albumin -1 — | — 
occasional white blood cells, 10 to 15 red blood cells per high power field, many 
coarse and fine granular casts An Addis count on January 6, 1934, disclosed casts 
684,000, red blood cells 24,320,000, epithelial and white blood cells 56,130,000 An 
examination of the blood showed 2,700,000 red blood cells, 9,400 white blood cells, 
lemoglobm 50 per cent The phenolsulphonephthalein was 40 per cent m two hours 
he non-protein nitrogen was 28, urea nitrogen 13, creatinine 1 0, sugar 83 mg per 
man ^ 1C ^ asserma nn was strongly positive The serum proteins were albumin 
0, globulin 2 59, total 4 49 gm per cent The electrocardiogram showed T, inverted 
and a sinus tachycardia The teleoroentgenogram showed the transverse diameter of 

e c " est to be 27 cm , the transverse diameter of the heart 17 3 cm The basal 
metabolic rate was + 2 per cent 

The patient improved symptomatically and, on December 23, 1933 signed her 
°', Vn discharge On January 1, 1934, eight days later, she was readmitted with 
ema more marked than before Besides the marked generalized edema and ascites, 
diast l' VaS a kdateral hydrothorax The blood pressure was 165 systolic and 120 
ias o ic Small areas of exudation were seen in the macular region on fundus ex- 
amination The non-protein nitrogen rose to 52 mg per cent, urea nitrogen to 27 
urine was essentially unchanged The phenolsulphonephthalein was 15 per 

was obtained 10UrS Tlle P atient went into coma an d died m two days No autopsy 

■\q^ aSC 3 , P W - negress, aged 22, entered the Charity Hospital on October 5 
' com P la mmg of headache and swelling of the face and ankles In the past she 
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had been well She had had a sore throat m 1930 There was no history of scarlet 
fever nor of joint pains She became pregnant for the first time m January 1933, and 
attended the obstetrical clinic for antepartum care No significant symptoms arose 
during this period Blood pressure varied from 120 systolic and 82 diastolic to 118 
systolic and 78 diastolic The urine was repeatedly negative for albumin, sugar, red 
blood cells and casts No edema nor headache developed On September 10, 1937, 
she delivered spontaneously a T^h. pound child which lived 15 days Blood pressure 
during labor rose to 144 systolic and 88 diastolic On the third day postpartum she 
began to have fever which lasted three days and reached 103° F A chill accom- 
panied the onset of fever The urine appeared dark brown for several days follow- 
ing the chills and fever, and burned on passage Pus cells only were found at this 
time She was discharged on September 21, 1933 Several days later she noticed 
for the first time swelling of her face, especially about the eyes, and also of the legs 
Severe frontal and parietal headache developed with slight vertigo and spots before 
the eyes She became nauseated but did not vomit Symptoms became progressively 
worse Headache became so severe that she walked the floor at night and cried out 
m pam Her neck felt stiff 

Examination on admission disclosed an hypersthenic young negress lying very 
restlessly in bed, holding her head in her hands and obviously in great pam The 
facies was anxious The height was 65 inches, weight 130 pounds, blood pressure 
175 systolic and 125 diastolic, respiration 22 per minute, pulse 100 per minute, tempera- 
ture 99° F The face was markedly edematous, the eyes almost closed with the 
edema Pupils reacted to light and accommodation Mucous membranes were pale 
The tonsils were not inflamed The breasts were lactating The lungs were not 
remarkable Heart Point of maximum impulse was found 10 cm from the nnd- 
sternal line in the fifth interspace, the left border of cardiac dullness 10 5 cm from 
the midsternal line in the fifth interspace A harsh blowing systolic murmur was 
heard along the left border of the sternum P, was greater than A , and both were 
accentuated In the abdomen no signs of fluid were elicited The liver and spleen 
were not felt Pelvic examination disclosed submvolution and retrodisplacement of 
the uterus The cervix was soft The extremities displayed moderate pitting edema 
in the lower half of both legs 

Labo)atoiy Wo>k On admission the urine was acid, the specific gravity 1 018, 
albumin -j — sugar negative A few red blood cells and fine granular casts were 
found An Addis count on October 28, 1933, disclosed a volume of 300 cc, red 
blood cells 156,000,000, casts 750,000, pus and epithelial cells 75,000,000 Non- 
protein nitrogen was 28, blood sugar S8 mg per cent Blood Wassermann was nega- 
tive Serum proteins on October 8, 1933, were albumin 3 13, globulin 2 34, total 5 47 
gni per cent The teleoroentgenogram showed the trans\erse diameter of the chest 
to be 25 cm , transverse diameter of the heart 13 5 Spinal fluid examination showed 
a pressure of 10 mm of mercury, less than 10 cells per cubic millimeter, Wassermann 
negative, no red blood cells and a negative globulin reaction 

The edema rapidly disappeared with treatment The urinary protein diminished 
markedly and the hematuria became very slight Blood pressure fell only to 170 
systolic and 115 diastolic On November 2, 1933, the patient was discharged to her 
local physician for treatment at home 

Case 4 V S , 16 year old negress, gave a history similar to that of Case 3 ex- 
cept for a forceps delivery On the nineteenth day postpartum she suddenly de- 
veloped headache and dizziness Edema of the eyes and ankles developed on the 
twenty-fourth day postpartum and lasted one day only The next day headache be- 
came more severe, blurring of vision ensued, and she suddenly had a generalized 
convulsion, which prompted admission on November 11, 1933 She had had occa- 
sional sore throats when a child 

Examination disclosed evidence of the convulsion in a beefy, bleeding tongue 
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There was moderate edema of the face and legs The ocular fundi were negative 
except for narrowed arteries The breasts were lactatmg The heart and lungs 
were not remarkable The blood pressure was 158 systolic and 104 diastolic Pelvic 
examination disclosed a subinvoluted uterus 

Laboratory Woi k Spinal fluid pressure was 14 mm of mercury, cells less than 
10, globulin, Wassermann and gum mastic negative Blood chemistry disclosed non- 
protem nitrogen 27, blood sugar 70 mg per cent Urine showed a specific gravity 
of 1 020, acid, albumin +- 1— {-, many red blood cells and coarse granular casts on 
three examinations (catheterized) Phenolsulphonephthalem was 45 per cent in two 
hours 

She had two convulsions after admission and then symptoms receded By No- 
vember 15, 1933, date of discharge, she was symptom free The edema and urinary 
findings had disappeared and the blood pressure was 140 systolic and 70 diastolic 

Case 5 D H , 25 year old negress, entered the Charity Hospital on October 9, 
1933, and delivered a full term child the next day by forceps delivery There was 
no evidence of renal disease at that time The blood pressure was not elevated The 
postpartal stay in the hospital was uneventful except for a rise of temperature to 
101° F on the fourth and fifth days About 16 days postpartum she experienced a 
severe headache, and her vision blurred at times She felt feverish but did not take 
her temperature Edema made its appearance about the face and ankles Symptoms 
continued and on November 9, 1933, 29 days after delivery, generalized twitching 
movements unaccompanied by loss of consciousness prompted admission to the hos- 
pital In the past there was no history of rheumatic fever, scarlet fever, nor acute 
tonsillitis She had been pregnant five times before, resulting in four miscarriages 
and one full term living child 

Examination disclosed generalized edema, especially noticeable over the eyelids 
The blood pressure was 156 systolic and 100 diastolic, temperature 98° F , pulse 90 
per minute The retinal vessels appeared normal The tonsils were enlarged but 
not acutely inflamed The lungs showed some fine basal rales posteriorly The 
heart was not demonstrably enlarged to the left An apical systolic murmur, un- 
transmitted, was heard P, was greater than A„ The abdomen showed no evidence 
of ascites Pelvic examination was not done 

Laboratory Work Examination of the urine showed a specific gravity of 1 016, 
cloudy, acid, albumin -j — | — ( — 1~, many red blood cells, white blood cells and coarse 
granular casts The non-protein nitrogen was 30, blood sugar 97 mg per cent and 
the Wassermann test weakly positive 

The patient became progressively worse Dyspnea became more marked, basal 
rales increased until there was marked pulmonary edema The blood pressure re- 
mained in the range of 168 systolic, 115 diastolic to 152 systolic and 92 diastolic The 

pulse became thready and the patient died in acute heart failure No autopsy could 
be obtained 


Case 6 AT, married negress, aged 20, entered the Charity Hospital on Feb- 
ruary 27 1934, complaining of swelling of the legs In the past she had always been 
we She had measles and mumps as a child but no sore throats, scarlet fever nor 
any mg which might be construed as a streptococcal infection There was no his- 
SfiJ h tUria nor ot!ier urinary symptoms The family history was irrelevant 

a iad ^ er brst child two years before At that time there was no edema, no 
™ a ; y n ° r cardiac symptoms Delivery was uneventful She was well, then, until 
J ry O, 1934, when she entered the obstetrical ward of Charity Hospital For 
rlmvn' 1 nA S f he had noted a sll £ ht swelling of the ankles which disappeared on lying 
, ihe hlstor Y at that time revealed no headache, vertigo, epistaxis, nausea nor 
911r - Zc S ^o Pt ° mS , There were no s y m P toms nor signs of eclampsia Blood pres- 
ckUc 1 “7, S ^ t ° 1 , C and 80 diastolic Urine on three occasions showed no albumin, 
casts, nor red blood cells On January 12, 1934, she delivered spontaneously On 
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the first day postpartum the temperature rose suddenly to 101° F and remained ir- 
regularly elevated until January 19, 1934, when it returned to and remained normal 
following the use of urinary antiseptics given because of the presence of white blood 
cells in the urine She was discharged on January 21, 1934, and felt perfectly well 
for 14 days, when her ankles began to swell No dyspnea nor vertigo developed 
The urine became reduced in amount but no hematuria was noted The edema be- 
came more marked so that on February 27, 1934, she again applied for admission 

Physical examination on admission disclosed a young, well nourished negress 
lying comfortably in bed Oral temperature was 98 2° F , pulse 90 per minute, 
respiration 18 per minute, blood pressure 178 systolic and 100 diastolic (right), 180 
systolic and 100 diastolic (left) There was no apparent puffiness of the face 
Pupils were equal and regular and reacted to light and accommodation The ocular 
fundi revealed no remarkable changes Oral hygiene was good The tonsils were 
enlarged but not reddened The breasts were lactating, the lungs clear The heart 
was not demonstrably enlarged The sounds were clear A ; was greater than P, 
Sinus arrhythmia was present No murmurs were heard The abdomen revealed 
only a small umbilical hernia Vaginal examination disclosed the fundus anterior, 
and the cervix bilaterally lacerated No tenderness and no adnexal masses were 
palpated The lower extremities revealed pitting edema extending up to the knees 

Laboratoiy Woik Urinalysis disclosed a specific gravity of 1 032, albumin 
H — i — i — 1~ (10 P er cent wet), numerous casts and red blood cells, many white blood 
cells (catlieterized) The phenolsulphonephthalein was 30 per cent in two hours 
On March 5, 1934, an Addis count (catlieterized) showed casts 38,500, red blood 
cells 770,000, white blood cells 1,925,000 Non-protein nitrogen was 28, blood sugar 
92 mg per cent, hemoglobin 80 per cent, and red blood cells 4,100,000 The Wasser- 
mann test was negative Feces were negative for ova and parasites The electro- 
cardiogram showed no evidence of myocardial disease Roentgen-ray of the chest 
disclosed clear lung fields, a transverse diameter of the chest of 27 2 cm , a trans- 
verse diameter of the heart of 13 5 cm Cystoscopic examination (March 12, 1934) 
of the right kidney disclosed 10 to 20 red blood cells per high power field, 10 to 20 
white blood cells per high power field , of the left kidney, 20 to 30 red blood cells per 
high power field, no growth on culture 

The albumin and red blood cells gradually diminished in amount until, on March 
17, 1934, none were found in the urine Small numbers of white blood cells re- 
mained With the changes in urinary findings the edema disappeared and the blood 
pressure gradually dropped to 120 systolic and 80 diastolic On March 17, 1934, the 
patient was discharged to her physician m an outlying parish 

Case 7 * M T , a colored primipara, aged 26 years, had been followed in a 
prenatal clinic and found to have a normal physical examination, blood pressure and 
urinalysis Subsequent term delivery was uneventful and without instrumentation 
Four days postpartum the temperature rose to 101° F and returned to normal four 
days later No localizing signs of infection were found Lochia were normal She 
was discharged to her home on the eighth day and 14 days later, 22 days following 
delivery and 18 days after the febrile puerperal episode, edema suddenly appeared m 
the face, feet and legs Two days later the abdomen became distended The urine 
was scanty and grossly red Physical examination revealed a typically distributed 
nephritic edema, a blood pressure of 168 systolic and 102 diastolic, normal appear- 
ing tonsils, lactating breasts and negative lung findings The heart was not demon- 
strably enlarged Rhythm was regular, P 2 was greater than A, There were no 
murmurs Venous pressure was normal Ascites was present Urinalysis showed 
26 per cent albumin (moist), many fine granular casts and numerous red blood cells 
Cervical culture disclosed hemolytic streptococcus and staphylococcus The Was- 
sermann was negative Following a stormy course with hypertensive encephalopathic 

* This case has been reported previously m Trans Assoc Am Physicians, 1937, In, 198 
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attacks, the symptoms, signs and urinary findings cleared and the patient was dis- 
charged 

Case 8 OH, married negress, aged 34, entered the hospital on December 2, 
1933, complaining of shortness of breath Her health m the past had been generally 
good There was no history of sore throats, scarlet fever, cyanosis, dyspnea nor 
edema, except as stated below There had been 11 pregnancies with all of which 
slight ankle edema was noted Never had there been any symptoms of toxemia of 
pregnancy Hypertension had never been noted and, when in this hospital with a 
pregnancy in June 1928, the laboratory findings, physical examination and blood pres- 
sure were normal A pregnancy terminating m the delivery of normal twins on 
October 2, 1933, was accompanied by no symptoms except the usual slight ankle 
edema However, several days following the delivery the patient became suddenly 
short of breath and was relieved only by sitting up Palpitation accompanied the 
attack of dyspnea Similar attacks occurred several times daily, lasted 15 to 30 
minutes, and were relieved only by assuming the sitting position During these 
attacks a severe feeling of oppression was felt substernally and a dry hacking cough 
developed The edema of the ankles, which m previous pregnancies had quickly 
subsided on bed rest, not only remained but extended from the ankles to the thighs 
and abdomen Dyspnea, at first paroxysmal, became evident at all times Rest in 
bed and medication at home were of no avail so the patient applied for admission to 
the hospital 

Physical examination on admission disclosed a 35 year old negress lying propped 
up in bed and breathing with difficulty The pupils reacted to light and accommoda- 
tion The retinal vessels showed moderate sclerosis only The thyroid gland was 
not palpable The mouth showed poor oral hygiene with many carious teeth and a 
foul breath On examination of the lungs the breathing was found to be symmetrical 
but labored Coarse rales were heard in both bases The bases failed to descend 
with respiration and impairment of resonance, with diminished breath and voice 
sounds, was noted The heart was demonstrably enlarged The left border of 
cardiac dullness was percussed 16 cm to the left of the midsternal line m the fifth 
left interspace M, was muffled There was a blowing localized systolic mitral mur- 
mur which did not replace the first sound P 2 was greater than A 3 and loud and 
tambour-like Occasional extrasystoles were heard Blood pressure was 138 systolic 
and 116 diastolic The abdomen was distended A fluid wave and shifting dullness 
were elicited The liver edge was felt 5 cm below the costal margin External 
genitals were negative The perineum was relaxed Pelvic examination disclosed a 
congested cervix which was enlarged and bilaterally lacerated A mucopurulent dis- 
c arge was present There were no adnexal masses nor tenderness Moderate 
arteriosclerosis was present in the extremities There was pitting edema of the 
ower extremities to the thighs Sacral edema was also present 

Laboratory Work Urine (voided) showed only a trace of albumin Addis 
count (catheterized) showed no casts, pus cells 2,25*2,000, red blood cells 247,580 
lenolsulphonephthalein was 25 per cent in two hours Examination of the blood 
lowed hemoglobin 70 per cent, red blood cells 3,250,000, white blood cells 5,250 
hlcT 1 1 erentla * ^ ormu l a was normal Non-protein nitrogen was 28, creatinine 1 2, 
oo sugar 100 mg per cent Wassermann and feces were negative The electro- 

T f and T™ S5 r VCd ! ° W voltage Q RS in ali lead s, prominent and notched P„, inverted 
cavities ^ = Roent S en ogram of the chest disclosed evidence of fluid in both pleural 
nitely enlarged CardiaC measurements inaccurate but the heart appeared defi- 

anH reacted well to treatment directed toward congestive heart failure 

ber’lfi lo^ em , ber 8 ’ 1933 ’ became symptom free and free from edema On Decem- 
> -X5, she was discharged to the Out-Patient Department for treatment 

° Se 9 J R . aged 25, married negress, entered the hospital on February 7, 
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1934, complaining of shortness of bieath Her health in the past had been generally 
good There was no history of sore throats, scarlet fever, syphilis nor manifestations 
of the rheumatic syndrome On March 6, 1927, she was confined at another hos- 
pital All findings, including the Wassermann, were then negative Four years 
previously she complained of pain in her legs which later became swollen Both 
knees and ankles felt stiff and she was unable to walk because of the pain There 
was no fever nor other symptoms which could be elicited A doctor advised elastic 
stockings which she wore for several weeks, after which she felt perfectly well 

On December 3, 1933, the patient gave birth to a normal seven pound child The 
delivery by a midwife was accompanied by no dystocia, and no instruments were used 
This, as three previous pregnancies, was accompanied by no untoward symptoms 
whatsoever No edema nor dyspnea was ever noted The lying-in period was 
uneventful No fever nor chills were noted and the patient got up on the seventh 
day and began to do her housework The lochia were normal, as she described them 
Twenty-one days following delivery she was seized with violent colicky pains 
around the umbilicus, so severe that she had to lie down, double up, and scream with 
pain There was no radiation The pains lasted about an hour and gradually dis- 
appeared She went to sleep to be awakened several hours later with marked 
dyspnea relieved only by sitting up in bed There was no associated pam The 
attack lasted about half an hour, when she was again able to lie down and sleep 
No shortness of breath on exertion was noted on the next day, but two days later she 
noted some dyspnea on doing her usual housework The paroxysmal dyspnea re- 
curred nightly and within 10 days dyspnea was present when at rest during the day 
and she could no longer lie down The ankles and abdomen began to swell On 
February 3, 1934, she began to notice a brownish foul vaginal discharge Edema 
became very severe and she was admitted to Charity Hospital on February 7, 1934 
Physical examination on admission revealed a young negress lying propped up 
in bed breathing rapidly and shallowly, and apparently gravely ill The skm was 
cold and clammy The pulse was rapid and thready and the blood pressure could 
not be obtained Hurried examination revealed pulmonary edema, enlargement of 
the liver and dependent edema Treatment was instituted with intravenous digitalis, 
morphine, heat, and SO per cent glucose In two hours the pulse was 103, tem- 
perature 99 8° F , and blood pressure 145 systolic and 100 diastolic Tour hours later 
the pulse was 102 and of good volume Dyspnea was less marked 

More complete physical examination the next day revealed the following per- 
tinent points temperature 101° F, pulse 56 per minute, respiration 20 per minute 
The left pupil was irregular The tonsils were not inflamed Breasts were lactat- 
mg Lungs showed moisture at both bases In examining the heart the apex beat 
was neither seen nor felt The left border of cardiac dullness was found 7 5 cm 
from the midsternal line in the fifth left interspace P 2 was greater than A„ A 
soft systolic murmur was heard in the tricuspid area The sounds were clear and 
distinct The rhythm was irregular m that every third beat was dropped The 
blood pressure was 140 systolic and 90 diastolic Examination of the abdomen 
disclosed the liver border 4 cm below the right costal margin Shifting dullness was 
elicited There was a small umbilical hernia The external genitals were normal 
The cervix was bilaterally lacerated The uterine fundus showed subinvolution 
No adnexal tenderness nor masses were found The extremities showed pitting 
edema two-thirds of the way to the knees 

Laboratory Work Urinalysis showed specific gravity 1013, albumin heavy 
trace, infrequent coarse granular casts A concentration test on February 16, 1934, 
showed ability to concentrate to 1 013 Phenolsulphonephthalein output on January 
9, 1934, was 10 per cent in two hours Addis count (catheterized) on February 21, 
1934 showed 462,000 red blood cells and 63,000 casts Examination of the blood 
showed red blood cells 5,180,000, white blood cells 8,250 The differential formula 
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was normal Non-protein nitrogen was 35, urea nitrogen was 18, creatinine 1 3 mg 
per cent The Wassermann was negative Blood cultures (three) were negative 
An electrocardiogram on February 10, 1934, showed 3 1 partial heart block (digi- 
talis), and moderate left ventricular preponderance On February 19, 1934, the 
block had disappeared A teleoroentgenogram disclosed a transverse diameter of 
the chest of 24 4 cm , a transverse diameter of the heart of 17 0 cm 

By February 14, 1934, the albuminuria had disappeared and the blood pressure 
had dropped to 120 systolic and 80 diastolic and remained m normal range The 
phenolsulphonephthalein output gradually increased to 35 per cent in two hours on 
January 19, 1934 The edema gradually disappeared and the patient felt well sub- 
jectively The nocturnal dyspnea disappeared and the patient signed her own dis- 
charge on February 25, 1934 

Case 10* J N , a colored sextipara, aged 31 years, had no knowledge of her 
illness until a routine examination while four months pregnant revealed high blood 
pressure There were no symptoms until the ninth month, when blurring of vision 
and vertigo developed Dyspnea occurred only on unusual exertion Twins were 
delivered at term without instrumentation There were no postpartal symptoms 
suggestive of sepsis and she remained in bed two full weeks Twenty-five days post- 
partum paroxysmal nocturnal dyspnea developed Dyspnea on slight exertion be- 
came evident and dependent edema appeared Previous pregnancies had been entirely 
asymptomatic Physical examination disclosed a blood pressure of 200 systolic and 
128 diastolic, the typical retinal findings of diastolic hypertension, “hard exudate,” 
arterial narrowing and irregularity, venous compression and beginning macular star 
m the left eye The heart was enlarged, P„ was accentuated, a systolic apical murmur 
and protodiastolic gallop rhythm were present Basal rales, enlargement of the 
liver, dependent edema and elevated venous pressure were easily demonstrable The 
urine disclosed a slight trace of albumin, an occasional fine and coarse granular cast 
and no red cells Concentration reached 1 018 by the Fishberg technic The Was- 
sermann was negative Electrocardiograms disclosed slurring of R, and R„ and 
inversion of T a and T„ Routine care with rest and digitalis cleared the patient of 
signs of congestion Heart size remained unchanged 

Nephritic Group 

Inspection of Case Reports 1 through 7 will disclose the diagnostic 
criteria for diffuse hemorrhagic nephritis, including significant hematuria, 
a ummuria, casts and edema, coupled with vascular changes and evidence 
o renal insufficiency In addition to these findings, peculiar to all diffuse 
lemorrhagic nephritis, there are striking similarities m these cases m their 
re ationship to the puerperal state Each patient had been followed in the 
prenatal clinic with histories, physical examinations, repeated blood pres- 
sure etermmations, and urinalyses In no instance was there evidence of 
u ar or renal disease antepartum Clear evidence of sepsis invariably 
appeared within five days following delivery and in two to three weeks, 
)p!ca acute diffuse hemorrhagic nephritis was evident 
from ? mtlS m especially its relationship to and differentiation 

Clarifi ° Xemms P ec uhar to pregnancy, has long been a major problem 
lem V C , at! ° n IS P r °g r essmg, especially since the introduction into the prob- 
Brio-1 p r< : Cent mvestigators of the more satisfactory classifications of 
^ i s diseases Reports of cases classified in this way are confined 

This case has been reported previously m Trans Assoc Am Physicians, 1937, In, 198 
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chiefly to the antepartal period, and reports of nephritic symptoms arising 
postpartum without objective antepartum manifestations are extremely diffi- 
cult to find In those that do exist, the relationship to pregnancy is not de- 
scribed x ' 2 The more important papers and monographs 3> 0 on nephritis 
do not recognize nephritis dependent on a complication of the puerperium 
and occurring as a sequel to that complication 

In these seven patients, a relationship to the delivery is not undeniably 
established The sequence of events — presumably normal patient, delivery, 
evidence of sepsis, usual latent period between sepsis and nephritis, followed 
by the development of nephntis — is highly suggestive There remains to 
be shown the nature of the puerperal septic process and its relationship, if 
any, both to the delivery and to the nephritic manifestations 

A relationship of sepsis to nephritis has long been suspected and postu- 
lated Although the etiology of diffuse hemorrhagic nephritis is unknown, 
its close and frequent association with streptococcal diseases, such as tonsil- 
litis, scarlet fever, bacterial endocarditis (aside from embolic nephritis) sug- 
gests this organism as the etiologic agent In addition, the streptococcus is 
intimately associated with puerperal morbidity and is almost singly the 
cause of grave puerperal sepsis Since this organism is concerned both with 
puerperal sepsis and hemorrhagic nephritis, and since both these processes 
were apparent in our patients, the answer to the pathogenesis of the clinical 
picture may lie in a study of this organism 

Bacteriologic studies to disclose the presence of the streptococcus im- 
mediately suggested themselves as means of confirmation We isolated 
this organism from the uterine secretions only once m seven cases, a fre- 
quency not differing from the incidence of positive cultures in the absence 
of nephritis 0 These cultures were made from the cervix two to three 
weeks postpartum, at a time and a site where one would not necessarily 
expect to find the causative organism Parametritis and endometritis, both 
commonly occurring postpartum without localizing signs, 7 may have acted 
as deep-seated streptococcal infections in the presence of negative cervical 
cultures 

Nephritis following streptococcal infections usually occurs seven to 14 
days after the onset, except m scarlet fever, when it may occur as late as the 
twenty-first day In our seven cases, the earliest manifestations which can 
be interpreted without doubt as nephritic range from 12 to 24 days post- 
partum From the fever, interpreted as postpartal infection, the period of 
latency ranged from 12 to 21 days in all cases except m Case 6, in which 
symptoms of nephritis appeared 22 days following the first signs of urinary 
tract infection If any signs of genital tract infection occurred, they were 
masked by those of the pyelitis and the time interval may be too long 
Clinically, this period of latency, approximately three weeks, from signs of 
postpartal infection until the development of nephritis, is extremely signifi- 
cant evidence of a direct relationship, particularly since, in all other cases of 
hemorrhagic nephritis entering the wards during the same interval, there 
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was no close relationship to pregnancy and no cases occurred which would 
produce a continuity of days of latency above 22, a distinct break occurring 
from 22 days to eight months postpartum 

Age, parity and the type of delivery appeared to have little to do with the 
clinical picture Six of the patients weie below 26 years of age, the 
seventh was 38 Four were primiparae Two were forceps deliveries, 
one an abortion, and four delivered spontaneously under aseptic technic m 
the Charity Hospital 

The outstanding difference between the clinical picture in this group and 
m nephritis unrelated to pregnancy was the prominence of diastolic hyper- 
tension and its symptoms While hypertension is a prominent symptom m 


all acute glomerular nephritis, the findings in the present group were uni- 
formly outstanding, and often, along with cardiac symptoms, dominated 
the entire picture In patients 2 and 5 it appeared to be responsible for the 
heart failure Reduction in pulse pressure, protodiastolic gallop rhythm, 
cardiac dilatation and accentuation of P 2 are representative of the cardiac 
manifestations Low voltage and T -wave, inversion characterized the elec- 
trocardiogram These cases resemble closely the non-nephritic group and 
have, at times, caused some difficulty in differential diagnosis In Cases 
1, 3, 4, 5 and 7, hypertension was responsible for the marked cerebral symp- 
toms, manifested in the first two by severe headache, and in the latter three 
by twitchmgs and convulsions 


Important in differential diagnosis are chronic nephritis and toxemias 
peculiar to pregnancy Pyelonephritis and infected hydronephrosis are 
easily differentiated and cause no confusion As may be seen in Case 6, 
however, both nephritis and infected hydronephrosis may occur together and 
the recognition of both diseases is important Eclampsia, or preeclamptic 
toxemia, after labor with no evident signs before or during labor is unusual, 
ut does occur The older literature records numerous cases past the tenth 
ay, but m modern diagnosis eclampsia past the tenth day is unknown 8 In 
t ie present group, the onset is far beyond this time limit 

Chronic nephritis is singular m its tendency to manifest itself with 
exacerbations during the antepartum period Such patients usually improve 
a ter labor when the strain of pregnancy is relieved At the very time when 
we see symptoms developing in these patients, the nephritis would probably 
e rece( hng In all our cases prenatal examination disclosed no evidence of 
nep iritis and the clinical findings and laboratory data, when the clinical 
picture developed, were m the mam those of fresh disease In two cases 
Wer ^ iere evi ^ ence of streptococcal disease, tonsillitis, years before 
ere these two patients examples of exacerbations of a nephritis present 

unahe e ^° re) ^ leir S en eial features and relationship to pregnancy remain 


We ha\e also 
and I13 pertension, 


seen focal nephritis at this time, but the presence of edema 
as well as urinary findings, rules out focal disease 
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Non-Nephritic Cardiovascular Group 

Cases 8, 9 and 10 are representative of the group characterized by 
cardiovascular symptoms and signs postpartum in the absence of demon- 
strable hemorrhagic nephritis Eight patients of this type have been seen in 
our colored female services m the past three years In the past 10 years 
many such patients have been seen Data on such patients have been pub- 
lished from the Chanty Hospital by Herrmann and King B in 1930 and by 
Hull and Hafkesbrmg 10 in 1937 Although the histories in Cases 8 and 9 
reveal no subjective findings antepartum, we had not observed the patients 
at that time and cannot rule out the possibility of a latent process or ob- 
jective evidence of disease antepartum Case 10 had definite evidence of a 
hypertensive state antepartum, but no evidence of broken cardiac compen- 
sation We have seen an occasional patient of this type who, when fol- 
lowed antepartum, has had evidence of hypertension, or at times other 
etiologic agents causing heart disease with mild congestive symptoms near 
term Usually, however, an etiologic agent causing heart disease and evi- 
dence of heart disease have not been demonstrable antepartum Postpartum 
diastolic hypertension has often been present 

In pregnancy, strain upon the heart increases progressively to, and 
reaches its maximum during, labor 11 with a release of strain following 
labor The frequency of heart failure in pregnancy parallels the strain, 
and rarely does one find heart failure beginning postpartum except m the 
presence of some serious vascular accident 12 Yet, in the present group of 
patients, within 18 to 25 days postpartum, evidence of left-sided then right- 
sided heart failure, with subsequent congestion of the kidneys, appeared in 
the absence of demonstrable serious vascular complications The criteria 
necessary for the diagnosis of hemorrhagic nephritis were absent 

Symptoms have invariably developed within one month postpartum 
Sudden dyspnea, cardiac dilatation, accentuation of P 2 , tachycardia, develop- 
ment of gallop rhythm, low pulse pressure, pulmonary congestion and sub- 
sequent peripheral edema have characterized the clinical picture At times 
the onset was gradual Edema has often been the first symptom It us- 
ually progressed to a marked degree, as in the three cases cited, with fluid 
m the serous cavities Marked edema, together with cardiac enlargement, 
protodiastolic gallop rhythm, high diastolic and low pulse pressure were the 
outstanding diagnostic clinical findings It is to be recalled that these 
findings were also present in certain patients in the nephritic group Such 
patients with both nephritic and cardiac states may rightfully fall into both 
groups, and the archaic term “ cardiorenal ” seems appropriate The electro- 
cardiographic changes, previously mentioned, were also similar 

Data at present are too meager to state the effects of parity and ob- 
stetrical complications Patients 8, 9 and 10 had had 11, 3 and 3 children, 
respectively In all instances, previous pregnancies had produced no similar 
illness There were two instances of twins, however, and one of toxemia of 
pregnancy 
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The outcome in general has been good Indeed, in the non-nephritic 
group we have witnessed no deaths and can report no autopsy findings 
However, Gouley, McMillan and Bellet 13 have recently reported four cases 
of this type representing the fatalities m seven such patients All had 
serious vascular complications Necropsy showed “ a myocardial degen- 
eration differing from the lesions ordinarily associated with the current 
classification of heart disease ” The lesions were focal, showing acute and 
subacute phases of myocardial disintegration with hemorrhage and a cel- 
lular infiltration Older lesions showed fibroblastic activity leading to 
acellular scar formation 

Treatment in our hands has consisted of the routine measures employed 
in congestive failure — bed rest, digitalization, fluid restriction, diuretics, 
venesection, mechanical removal of fluids from serous cavities, and sympto- 


matic measures Response to treatment was not striking and, as a rule, 
gradual improvement resulted in restoration to activity m several weeks, 
with reduction of blood pressure to normal range An occasional patient, 
such as Case 10, becomes a chronic cardiac invalid with readmission to the 
ward at irregular intervals for bed rest 


We have emphasized the marked cardiovascular symptoms noted in the 
first seven cases These findings often dominate the clinical picture and 
have in our experience led to confusion between these two groups It is 
very likely that the factors responsible for the prominence of the hyperten- 
sive and cardiac symptoms in the nephritic group play a part in the develop- 
ment of cardiac failure in the non-nephritic group In both groups the oc- 
currence of cardiovascular symptoms postpartum is significant and the 
relationship to pregnancy and the puerperium requires further study That 
acute hemorrhagic nephritis may cause such a picture when not postpartal 
is well known, even to the extreme electrocardiographic changes indicative 
0 cardiac involvement 14 However, the extent and severity of the symp- 
toms were so striking, and the elevation of blood pressure so uniform, that 
wien considered with similar manifestations in the non-nephritic group, the 
possibility of some force or forces, unknown or idiopathic, directly related 
pregnancy, a “ postpartal cardiac factor,” seems worthy of careful con- 
icieration There may be present an injurious influence or the lack of a 
e P ul factor According to older medical traditions, a toxin would be 
suspected Endocrine or vitamin factors are more likely according to 
^resent fashions of thinking This possibility is further strengthened when 
int n ° t( | SItni ^ ar breaks in cardiac compensation have occurred at similar 
Slve r If S *°^ OWm £ pregnancy in women in whom rheumatic and hyperten- 
live f ear ^ disease were known to be present, but compensated, before de- 
to t a ppears that a puerpera whose myocardium is already subjected 
into r ^ m ma ^’ ^° r leasons peculiar to the puerperal state, be precipitated 
or occur ^ ^ ai * Ure The myocardial strain may consist of a previous event 

phritis *7 C n ° V ° ^ new an< ^ transitor y> as hypertension of acute ne- 
0 en is, complete clinical recovery may follow 
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The factois peculiar to the pueipeial state are unknown The low 
voltages seen in the electrocardiogram of patient 8 and the T-wave changes 
m Cases 8 and 10 have led to the suggestion of “ toxic ” heart disease We 
know of no toxin to cause it The studies of Gouley et al , however, demon- 
strate anatomic changes of a distinctive character, unlike those seen in the 
usual etiologic types of heart disease, and further strengthen the theoretical 
consideration of a factor peculiar to pregnancy and perhaps to certain other 
states, for in two cases similar findings were demonstrated in the male 

The frequency of diastolic hypertension in these patients as well as simi- 
lar cardiac findings in the patients with hypertension of acute nephritis in- 
dicates that hypertension may be a factor in the development of this clinical 
picture It is impol tant to remember, however, that all patients do not have 
hypertension We agree with Gouley, McMillan and Bellet that the clinical 
picture and the histological findings reported by them are not those of the 
chronic hypei tensive state That hypertension may contribute to the clini- 
cal picture as a precipitating factor is evident 

Aside from the few factors mentioned, many other changes may occur 
in the ante- and postpartal periods, either as usual or unusual events, and con- 
tribute to the cardiac disability seen m the non-nephritic group The 
marked changes which take place in endocrine functions at this time suggest 
themselves as possibilities One may recall the relationship of the pituitary 
gland both to the puerperium and to arterial hypertension Ovarian in- 
sufficiency has been linked up with venous hypertension Villaret, St 
Girons, and Grellety-Bosviel 15 reported venous hypertension (16 to 35 cm 
of water) and cyanosis in patients said to have had ovarian insufficiency 
While the changes in ovarian function occurring at and after labor might 
contribute to such a picture, it could hardly be more than a partial explana- 
tion Stieglitz 10 has shown that m the puerperal period, coincidental with 
the onset of lactation, there occurs an increase m arterial tension m both 
normal and abnormal patients These changes occur with a diminution m 
blood calcium, but the causal relationship between the two is unknown This 
influence upon the blood pressure is probably responsible m part for the 
prominent cardiovascular symptoms in these patients Metabolic changes, 
anemia, and vitamin deficiency may occur Infection may be debilitating 
Unknown factors may be important One must realize as well that the 
pregnant woman usually curtails her physical activities Labor, to be sure, 
adds a great strain, especially to the primipara This is sudden and followed 
by a period of only partial activity The period at which full exercise is 
usually resumed agrees closely in time with the period m which cardiac 
failure was precipitated in our cases and may have been an important pre- 
cipitating factor 

The etiology of this group remains obscure That some process peculiar 
to the puerperal state may at times act as a precipitating cause of failure in 
hearts otherwise damaged, or that the same process, together with other 
changes which contribute to cardiac strain, such as hypertension and mal- 
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nutrition, may act together and produce failure in a previously normal heart 
are possibilities which remain unanswered at present 

Summary 

Two late puerperal complications, following an interval of apparent 
health, have been recognized (1) Acute hemorrhagic nephritis Patients 
without evidence of disease until the puerperal period, developed within 
three to five days following delivery signs of sepsis followed in 14 to 21 
days by the appearance of typical acute difiruse hemoirhagic nephritis (2) 
Congestive heart failui e These patients showed pi evious to delivery little 
or no evidence of cardiac failure, but 14 to 25 days postpartum developed 
frank cardiac failure Possible relationships of both of these groups to 
labor and the puerperal state have been pointed out 
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POSITIVE PRESSURE RESPIRATION AND ITS 
APPLICATION TO THE TREATMENT OF 
ACUTE PULMONARY EDEMA 

By Alvan L Barach, M D , F A C P , John Martin, M D , and 
Morris Eckman, B S , New Yoik, N Y 

The purpose of this paper is to present observations we have made 
which provide a physiologic basis for the use of positive pressure respiration 
m the treatment of acute pulmonary edema For the most part positive 
pressure has been thought of as a method of resuscitation such as that ac- 
complished by the pulmotor in accidental asphyxia The function of pres- 
sure in the respired air has, however, a broad physiological significance, being 
employed by the human organism itself as a compensatory mechanism as well 
as lending itself to therapeutic application in inhalational therapy We 
wish to present the subject from the following points of view ( 1 ) A critical 
discussion of the pertinent literature (2) Animal experimentation on the 
development and treatment of acute pulmonary edema (3) Physiological 
studies on the effect of positive pressure respiration m human subjects (4) 
The clinical results of treatment with positive pressure in patients with acute 
pulmonary edema 

1 Discussion of Literature 

In 1878 Welch 1 presented his theory of the origin of pulmonary edema 
in the following words “ A disproportion between the working power of the 
left venti lcle and of the right ventricle of such chai acter that the resistance 
being the same the left heart is unable to expel in a unit of time the same 
quantity of blood as the right heart ” By squeezing the left ventricle of 
rabbits between his fingers, Welch obseived m many instances forcible con- 
traction of the right ventricle with diminished force of the left ventricle, as 
indicated by the pressure in the carotid artery, with the result that well 
marked pulmonary edema took place 

Meltzer 2 brought apparent confirmation to this hypothesis by producing 
pulmonary edema m rabbits through the intravenous injection of adrenalin 
He explained this occurrence as a result of the considerable constriction of 
the smaller systemic blood vessels, which presented such an increased burden 
to the left ventricle that it became unable to expel all the blood which it 
received from the pulmonary veins, while on the other hand the right ven- 
tricle unloaded with increased energy upon the lungs all the blood which the 
contracting vessels drove into it 

Haven Emerson 3 in 1909 showed that pulmonary edema produced by 
adrenalin could be consistently removed by applying artificial respiration 

* Received for publication October 18, 1937 

From the Department of Medicine, Columbia College of Physicians and Surgeons, the 
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through a tracheotomy tube, gently distending the lungs and allowing them 
to collapse The explanation he advanced for the striking improvement m 
respiration and circulation which occurred was that the full expansion of 
the lungs due to distention from within forced a considerable amount of 
blood onward to the left auricle and ventricle , during expiration more room 
m the pulmonary vessels and a diminished resistance in the lungs allowed 
the distended right ventricle successfully to empty itself He suggested as a 
clinical procedure artificial respiration, raising the arms of the patient above 
the head and then pressing them across the upper part of the abdomen, be- 
lieving that this accessory pumping action would facilitate the flow of blood 
through the lungs 

This suggestion was tried several weeks later by Barringer, 4 m a patient 
with cardiac insufficiency who suddenly developed edema of the lungs At 
the end of an hour of artificial respiration the signs of edema, rattling m 
the throat and moist rales had largely disappeared 

In 1897 Norton 5 had reported a case of edema of the lungs due to car- 
bolic acid poisoning m which a rapid clearance of the edema took place with 
the use of the Fell-O'Dwyer forced respiration apparatus Although a 
theoretical discussion of the mechanism was not made m this report, the 
clinical result was carefully described and was unmistakably the result 
of the introduction of a laryngeal tube and the application of forced res- 
pirations under positive pressure (Description of apparatus published by 
Northrup 0 ) 

The use of positive pressure as an aid to breathing is described m even 
earlier literature Oertel (1878) 7 employed 20 to 100 inspirations of air 
compressed to %o to %o atmosphere excess pressure m the treatment of 
severe asthma, and remarked that the dyspnea is relieved while the inflation 
of air cells is checked by the cessation of the forced inspiratory movements 
and the rarefaction of air within them prevented He also had traced the 
secretion of sero-mucous fluid into the finer bronchi to the violent inspiratory 
dilatation of the thorax during occlusion of the bronchioles , a concept which 
our own studies appear to confirm 

The observations of Emerson as to the effectiveness of artificial res- 
piration m abolishing pulmonary edema due to adrenalin were confirmed by 
uer and Gates in 1917 s and by Johnson 9 Auer and Gates also showed 
tiat tracheal stenosis accentuated the edema caused by adrenalin When 
a renalm was injected m rabbits whose hearts were exposed for inspection 
an m ’whom artificial respiration was carried out, they observed the pul- 
vent^ arter ^ t0 Elated, the left auricle enormously swelled, the left 
en ride small, and sooner or later the rate of contraction of the left ven- 
ric e became only half that of the right side of the heart However, despite 
the ^b arent fulfillment of the fundamental postulate of Welch’s theory, 
egree of pulmonary edema produced was slight and even negligible 
Ufien compared with the marked edema which resulted from the same dose 
° a renalm injected into animals whose thorax was intact Even more 
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striking edema was produced when the vagi had been divided The authors 
rejected Emerson’s tentative explanation that distention of the lung by 
artificial respiration drove a considerable amount of blood into the left auricle 
and thus relieved the pulmonary congestion, nor did they believe that the 
edema resulted from back pressure from the left ventricle, since they did 
not observe any dilatation of the left ventricle or regurgitation m the left 
auricle The left ventricle in the rabbit after adrenalin seemed to be m a 
state of greater tone than normal They believed that artificial respiration 
with positive pressure did not exert its inhibitory action on pulmonary edema 
through action on the heart itself, but that the significant factor involved was 
the relief of the negative pressure within the chest which exerted a suction 
action, like dry cups, on capillaries in the alveolar walls 

Although adrenalin relieves bronchial asthma, it had been shown by 
Golla and Symes 10 that adrenalin in animals produces constriction of the 
bronchioles unless previous constriction has been produced by other drugs 
Since constriction of the bionclual muscles had been experimentally demon- 
strated as a result of adrenalin injection, Auer and Gates assumed that an 
increased negative pressure within the chest became necessary during in- 
spiration, producing the cupping action on the alveoli which aided the pas- 
sage of fluid from the engorged capillaries into the alveoli 

According to these authors, the positive pressure which artificial respira- 
tion produced in the lung partially overcame the bronchial constriction due 
to adrenalin and thus prevented the mtra-alveolar pressure from becoming 
highly negative during mspu ation, in that way removing the suction action 
on the pulmonary capillaries 

Loeb 11 in reviewing the evidence just presented came to the conclusion 
that the reduction of the negative pressure due to insufflation of air into the 
lung was the important factor m the prevention or amelioration of pul- 
monary edema produced by adrenalin 

Plesch 13 also made the suggestion that increased pressure in the air 
passages of the lungs would be valuable in the treatment of pulmonary 
edema He mentioned that the effect would be to push the blood already m 
the pulmonary circuit onwards to the left ventricle and at the same time to 
oppose the delivery of more blood by the right ventricle, he believed it 
would be of special importance when the patient’s respiration was “ rattling,” 
for this was considered by him to be a compensatory mechanism to hinder 
the edema, the patient makes short inspiratory gasps since the diminished 
pressure during inspiration is dangerous, tending to cause edema and makes 
prolonged rattling expirations through the bronchi and glottis which keep 
up a pressure acting m the opposite direction 

Poulton 13 reported beneficent results from the use of this technic m some 
cases of paroxysmal dyspnea (“cardiac asthma ”) and in bronchial asthma, 
although no benefit was obtained when there was generalized heart failure 
The production of congestion and edema of the lung as a result of 
tracheal stenosis was diown by Moore and Bmger 14 to be due to the obstruc- 
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tion during inspiration, for these changes did not take place during ex- 
piratory obstruction alone Barach 15 confirmed these observations and also 
showed that expiring against a positive pressure created no significant 
changes in the lung, whereas mspiimg against a negative piessure caused 
congestion and edema, particulaily in the lower parts of the lung and aieas 
of emphysema at the periphery In animals breathing through constricted 
orifices the negative intrapleural piessure increased as high as tenfold the 
normal value during the course of a six-hour expei iment but when respira- 
tion was conducted under a positive pressure of 5 cm of watei , a substantial 
reduction m the negative intrapleural pressure took place This was more 
marked when a helium-oxygen nuxtuie, in which the density was one-third 
that of oxygen, was employed 

The effect of mtreased negative pressure on the pulmonary blood flow 
has been the subject of considerable study, the literature having been re- 
viewed by Tigerstedt 10 and by Wiggers 17 Daly 18 showed that expansion 
of the lungs in animals, accomplished by a negative pressure chamber, re- 
sulted m an increased pulmonary and peripheral blood flow Mollgaard, 19 m 
experiments on the whole animal found similar results It appealed, there- 
fore, that even relatively marked expansion of the lungs decreased the re- 
sistance of the pulmonary bed When inspiratory obstruction was pro- 
duced m the cat, Huggett 20 found that a marked increase m the minute 
volume of the heart took place, whereas expiratory obstruction caused the 
reverse, the blood flow being determined by the Ficke principle 

The sequence of events m the production of pulmonary congestion and 
edema due to tracheal stenosis may now be postulated as follows There is 
an immediate increase m the negative intrapleural pressure which becomes 
progressively greater The resistance of the pulmonary bed is lessened and 
there is at first an increase in the pulmonary and peripheral blood flow An 
additional factor promoting increased filling of the right heart may be dilata- 
tion of the right auricle As the mtra-thoracic negative pressure increases, 
blood continues to enter the lungs through the right ventricle but the passage 
of blood through the lungs into the left auricle and especially from the left 
ventricle into the extra-thoracic aorta is hindered by the high negative chest 
pressure A progressive accumulation of blood m the lungs follows, with a 
consequent increase m the capillary blood pressure causing a greater filtra- 
tion pressure outward Finally, the physical effect of a pathologically 
lightened negative pressure m the chest exerts a suction action on the 
capillaries resulting m an exudation of serum into the alveolar walls and 


paces, and into the bronchiolar structures as well 

n an °ther group of cases, pulmonary edema may be caused by an in- 
crease m permeability of the capillaries to edema fluid Landis 21 found that 
v ien capillaries are deprn ed of oxygen for three minutes their permeability 
o protein is increased Krogh 22 showed experimentally that dilatation of 
also increases its permeability Since anoxemia and pulmonary 
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edema may occur both these factois may paiticipate When pulmonary 
edema is caused by irritant gases such as chlorine in commercial plants and 
to phosgene m war gas poisoning, the pathogenesis of edema of the lungs 
may be tiaced duectly to increased permeability Pulmonary edema as a 
complication of pneumonia is probably in large part due to an increase in 
capillary permeability caused by inflammation, probably similar to the ir- 
ritant inflammation of poisonous gases However, in many patients with 
pneumonia the condition is complicated by left as well as right ventricular 
failure and it is at times difficult to say whether cardiac failure followed 
pulmonary edema or whether it was present as a contributory cause An 
attempt will be made in the clinical section of this paper to analyze the 
vai ious factors that may have been involved in individual cases of edema of 
the lungs 

In previous reports dealing with the effect of helium-oxygen mixtures in 
asthma and respiratory obstruction, Barach 23 pointed out that the use of 
positive pressure decreases the effort necessary for inspiration and that in 
patients with asthma the existence of positive pressure dui mg expiration 
maintains a backward distending pressure which keeps open bronchial and 
bronchiolar structures that physiologically constrict during the expiratory 
cycle This observation suggested the explanation of why patients with 
asthma and emphysema so frequently pursed their lips during expiration and 
arbitrarily increased the resistance to the egress of air This mechanism, 
developed by the patients themselves, appeared to have the physiological ad- 
vantage of keeping open bronchiolai passageways, thereby pioducing a more 
efficient emptying of the alveolar an It was suggested that the expiratory 
grunt in lobar pneumonia was a similai protective mechanism Further- 
more, it was found that patients with more or less continuous asthma of 
moderate degree will frequently obtain marked relief of their wheezing when 
they follow the instruction to breathe through partially closed lips for 3 to 10 
minutes The rales m expiration will at times clear up immediately, ap- 
parently due to distending the bronchioles thiough internal pressure This 
observation provided an additional stimulus to employ positive pressure 
respiration m the treatment of acute pulmonary edema, we reported m a pre- 
liminary communication three cases m which a swift clearance of the moist 
rales in the chest took place, even m the presence of advanced circulatory 
deficiency 24 

Since congestion and edema do not occur as a result of expiratory ob- 
struction but consistently follow inspiratory obstruction, the use of positive 
pressure respiration receives additional support in the treatment of dyspnea 
due to obstruction Inasmuch as excessive pressures would obviously pre- 
vent the entrance of an adequate amount of blood into the right heart, it 
was cautioned that this procedure should be followed only with the careful 
use of m anometric readings of the pressure of the respired air 

In the review of the literature above, an essential factor m the production 
of pulmonary edema, due either to adrenalin or to tracheal stenosis, appeared 
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to be a heightened negative pressure within the chest exerting a direct suc- 
tion action on the capillary wall It is of some interest at this point to re- 
member that Graham 25 suggested that the swift formation of pleuial exu- 
dates in influenzal bi oncho-pneumoma might be due to a negative pressure 
within the chest produced by the attempt to inflate the lung through smaller 
bronchial passages that weie constricted by mfiammatoiy swelling 

In the earlier communication 24 we reported the rapid clearance of acute 
pulmonary edema as the result of the continuous application of positive pies- 
sure during the total respiratory cycle Before reporting these results m 
detail it was thought advisable to study the mechanism more carefully Al- 
though the sequence of events m the production of pulmonary edema fol- 
lowing tracheal stenosis seemed cleai from the physiological data descnbed 
above, the type of edema associated with circulatory failure was less easily 
explained It seemed likely that additional light could be thrown on the 
pathological physiology of pulmonary edema due to left ventnculai failure 
if more careful observations were made on experimental edema of the lungs 
in rabbits due to adrenalin 


2 Experimental Observations on the Development and Treatment 
of Acute Edema of the Lungs Caused by Adrenalin 

Rabbits were anesthetized with evipal intravenously for short experi- 
ments and ether by the open drop method in long continued experiments 
Adrenalin was injected into the ear veins, the dosage employed being 0 5 c c 
of a 1 to 1000 solution per kg body weight Within 15 seconds after the 
injection the majority of animals stopped breathing for a period of 15 sec- 
onds to 2 minutes In some instances the rabbit died during this period be- 
fore the development of edema Autopsy then revealed massive pulmonary 
congestion When the animal began to breathe again the respiratory rate 
was extremely rapid and shallow and generally within 2 to 5 minutes pul- 
monary edema could be clinically recognized, either by palpation or auscul- 
tation Before the death of the animal a foamy, frequently blood-tmged, 
fluid exuded from the nostrils Autopsy of the latter animals showed 
widespread pulmonary congestion and edema The heart was markedly 
enlarged, the enlargement being due to a marked dilatation of the right 
ventricle and auricle The left auricle was usually moderately dilated The 
6 f ^ ent ricle was contracted and showed no evidence of dilatation 

ata included measurements of the intrapleural and intratracheal pres- 
sures, the pulmonary ventilation and tidal air, the systolic arterial pressure, 
used^ ^5 :ssure » P uJse and respiratory rates A total of 100 rabbits were 
mal 1 determinations could not be obtained simultaneously on each am- 
c du iere were at least 10 observations on each measurement descnbed 
recomu m H er SmaI1 diameter ’ namely 5 08 cm , was built m order to show 
tion ofTl 6 °^ cdlatlons °f the tidal air and measure the pulmonary ventila- 
te rabbit Each millimeter rise m the bell represented a volume 
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change of 1 96 c c A high speed drum was used to record graphically the 
changes in chest pressures as well as the respiratory tracings 

The arterial pressure was obtained by inserting a needle into the femoral 
artery and connecting it with a long glass tube containing saline with a small 
amount of oxalate solution Venous pressure was measured m a similar 
way using the femoral oi ear veins Graphic recording of the intrapleural 
and intratracheal pressuie was made possible by a delicate float with an at- 
tached pen suspended m a water manometer 

The roentgen-ray pictures were made possible by a special technic used by 
Dr Ross Golden m which films could be taken at 10 to 15 second intervals 
The rabbits were tied to a board and pictures taken before and at various 
intervals after injection and after application of positive pressure respiration 
A series of roentgen-ray pictuies taken at 15 second intervals after 
intravenous injections of adrenalin revealed a progressive increase in the 
size of the heart shadow This increase was observed as early as 10 seconds 
after the injection In the accompanying reproduction (figure 1) it will 
be seen that the largest transverse diameter of the heart increased from 3 5 
cm before adrenalin to 3 8 cm one minute after and 4 1 cm three minutes 
after In addition the lung field became progiessively darker, indicating 
the development of pulmonary congestion and edema 

In figure 2 the size of the heart is shown after adrenalin, and after 
adrenalin with positive pressure The rabbit was given the usual dose of 
adrenalin intravenously and the first picture taken one minute later Posi- 
tive pressure was applied immediately thei eaf ter by intermittent inflation of 
the lungs at a rate of 36 times a minute The lung was expanded by a 
pressure of 8 to 10 cm of water, the trachea being connected to a basal 
metabolism apparatus m which a positive pressure blower was used The 
rabbit breathed 100 per cent oxygen m this experiment, although in the 
majority air only was employed Expiration was allowed to take place 
passively One minute after the injection, the transverse diameter of the 
heart increased from 3 3 cm to 4 1 cm After three minutes of positive 
pressure bieathing, the heart size was slightly smaller, 3 9 cm in transverse 
diameter The animal was killed five minutes later Considerable passive 
pulmonary congestion was found but no evidence of edema 

Figure 3 shows the effect of intermittent inflation of the lung super- 
imposed on a continuously exerted positive pressui e both during inspiration 
and expiration The animal’s trachea was connected with a motor blower 
unit which maintained a positive pressure of 4 cm during inspiration and 
6 cm during expiration Intermittent inflation was then added so that the 
animal experienced a pressure of 10 cm during inspiration and 6 cm during 
expiration The first photograph shows the noimal transverse diameter of 
the heart to be 3 4 cm One minute after injection of adrenalin there is an 
increase to 4 0 cm The combined intermittent inflation and continuous 
positive pressure was begun immediately after the second picture and the 
film taken three minutes later This showed a marked decrease m the trans- 
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verse diameter of the heart to 3 1 cm It will also be observed that the lung 
was expanded, the diaphragm flattened, and the lung field showed an in- 
creased radiability The animal died five minutes later possibly due to the 
maintenance of excessive pressure interfering with an adequate inlet of 
blood into the right heart At autopsy, however, pulmonary congestion and 
edema were not found 

The three pictures reproduced above illustiate the significant findings 
obtained by roentgen-ray of the heart We may summarize these results as 
follows Following the intravenous injection of 0 5 c c of adrenalin per kg 
of body weight, there is a marked increase in the transverse diameter of the 
heart within 1 5 seconds A further progressive increase takes place, reach- 
ing a maximum at approximately three minutes after injection At this 
time a darkening of the lung shadow, particularly at the bases of the lung, 
takes place 

When positive pressure is applied by intermittent inflation of the lungs, 
pulmonary edema may be prevented When moderate pressures are used, 
the heart size appears to be slightly decreased Under these circumstances 
autopsy shows a dilated right ventricle, passive pulmonary congestion of 
moderate extent, without edema When more marked positive pressure is 
employed, such as is achieved by intermittent inflation of the lungs plus a 
positive pressure continuously exerted during expiration as well as inspira- 
tion, the heart size may become even smaller than it was during the control 
period Under these circumstances pulmonary congestion and edema may 
be prevented However, the animal may die, if excessive restriction of 
blood flow is maintained for a long peiiod 

We have not attempted to determine in a precise way the optimal pres- 
sures required to control the onset of pulmonary congestion and edema, but 
have established the fact that pulmonary edema may be prevented by the 
application of positive pressure respiration of such a degree as to cause a 
slight diminution m the size of the heart The possibility presents itseli 
that cardiac dilatation may be controlled by the application of positive pres- 
sure respiration m which a decreased entrance of blood into the right heart 
is accomplished The danger of an excessive curtailment of total blood 
flow must of course be kept in mind 

Respiratory Measurements after Intravenous Injection of 
Adrenalin in the Rabbit 

Since it had been assumed that a pathologically elevated negative chest 
pressure was the important factor m the production of pulmonaiy edema 8 ’ 11 
it seemed desirable to make direct observations of the intrapleural pressure 
In the accompanying graph, the intrapleural pressure of a rabbit before and 
after adrenalin is shown (graph 1) It will be seen that the intrapleural 
pressure ranged from approximately — 1 6 to — 4 4 cm of water during 
the control peiiod After injection of adrenalin (12 minutes) the range 
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was exceedingly small, namely about 0 3 cm , the average pressure being 
— 2 4 cm The respiratory rate increased from 55 to 175 

In graph 2, the intrapleural pressuie of a labbit is shown in which there 
is not only a decrease in the lange of pressure but m which the average pres- 



-6 



Graph 1 Effect of adrenalin on the intrapleural pressure of a rabbit 

Control 

1 2 nun after adrenalin 


sure between mspnation and expnation is even less negative than in the 
control period (graph 2) Thus, the mean negative intrapleural pressure 
is — 4 9 cm before injection of adrenalin, — 2 8 cm two and one-half 
minutes after injection and • — 2 6 cm five minutes after injection 

The changes produced by intermittent inflation of the lung m a rabbit 
which had previously been injected with adrenalin are shown in graph 3 



Graph 2 Effect of adrenalin on the intrapleural pressure of a rabbit 

Control 

2 5 min after adrenalin 
5 0 mm after adrenalin 

The tidal air was increased from 9 8 to 51 cc , the pulmonary \entilation 
rom 1176 cc to 1656 cc , the intratracheal pressure from that of the at~ 
mospherc to as high as plus 6 cm during the expanding or inspiratory cycle 
ie intrapleural pressure rose (as a result of intermittent inflation) from 
a range of approximately — 2 0 cm to — 3 2 cm to a range of plus 0 2 cm 
Ur A^d mS P ira t 10n an d — 2 3 cm during expiration 

etailed \iew of the effect of continuous positive pressure, without 

ati^T^^ - nflatl0n ’ may k e seen m S ra ph 4 The control period shows 
1 a air °f 5 9 c c and a pulmonary ventilation of 384 c c After the onset 
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of a continuous pressui e of 2 0 cm of water throughout the respiratory cycle, 
the tidal air was 7 8 c c and the pulmonary ventilation 546 c c Adrenalin 
was then injected, with positive pressure continuing The tidal air dropped 
to 3 9 c c 14 minutes later with a pulmonary ventilation of 585 c c Twenty- 




Graph 3 Effect of positive pressure respiration on a rabbit after adrenalin 

Normal respiration 
Positive pressure respiration 

seven minutes after injection of adrenalin, the tidal an was 11 8 cc with a 
pulmonary ventilation of 1300 c c Thirty-six minutes after adrenalin and 
one minute after pressure was withdiawn, the tidal air was 11 8 c c and the 
pulmonary ventilation 1240 cc The animal was autopsied Pulmonary 
edema was absent There was only slight pulmonary congestion The 
heart did seem to be dilated 


CONTROL 



TIDAL AIR 59 « 

PUL VENT 3Q4~ 


ONSET OF 
2 CM PRESSURE 



76 
54 6 


14 MIN AFTER 
ADRENALIN WITH 
PRESSURE 

TIDAL AIR 



3 9« 
585 


27 MIN AFTER 
ADRENALIN WITH 
PRESSURE 



II 8 
1300 


intrapleural pressure 


36 MIN AFTER 
ADRENALIN I MIN 
WITHOUT PRESSURE 



116 

1240 



TRACHEAL PRESSURE 



Graph 4 Effect of positive pressure on the respiration of a rabbit after adrenalin 
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We may summai lze the results just reviewed as follows 

The characteristic effect of the mtiavenous injection of 0 5 c c adrenalin 
per kg of body weight on the respiration of the rabbit is an immediate and 
marked increase in rate, as high as 175 per minute The tidal air becomes 
exceedingly shallow, dropping as low as 1 to 2 c c In many instances there 
is a temporary period of complete cessation of respiration The extreme 
shallowness of respiration undoubtedly introduces an anoxemic factor, al- 
though measurements of the oxygen saturation of the arterial blood were not 
made Since capillary peimeabihty has been shown to be increased by 
anoxemia, this factor may play a role m the production of edema 21 

The significant finding m these experiments is that concerned with the 
modification of intrapleural pressure These observations demonstrate that 
no increase m negative pressuie takes place m the intrapleural space as the 
result of the injection of adrenalin Observations were recorded on 75 
rabbits The mam effect was a consistent and marked decrease m the i ange 
of intrapleural pressure The mean point between inspiration and expira- 
tion was approximately the same as that m the control period A pathologi- 
cal increase in the negative mtrapleuial pressure was only found shortly 
before death, about 5 minutes after onset of pulmonary edema At this 
time the tracheal tree was filled with foaming, blood-stained mucus, the ani- 
mal resorting to powerful inspiratory gasps m order to suck air into Ins 
lung 

The effect of positive pressure whether applied continuously during in- 
spiration and expiration or whether administered with intermittent inflation 
of the lung was to raise the intrapleural pressure so that it was atmospheric 
at one phase of the respiratory cycle and approximately — 2 cm at the other 
phase 

Effect of Positive Pressure Respiration on the Systolic Arterial 
Pressure and the Venous Pressure in Rabbits after 
Adrenalin Injection 

The systolic arterial pressure was measured by cannulizmg the femoral 
artery and connecting it with a water manometer containing normal saline, 
the venous pressure was obtained in the same way Fifteen rabbits were 
used The piocedure was similar to that employed in arriving at the pre- 
vious measurements Determinations were made on the systolic arterial 
pressure and the venous pressure before and after injection of adrenalin, 
\ Vlt 1 anc * wl thout positive pressure The results may be summarized in the 
following charts (charts 5 and 6) 

11 c ' iart 5 it will be seen that immediately following the intravenous 
injection of the standard dose of adrenalin, a rise in systolic arterial pres- 

meas j PiaCC from ^ ^ t0 ^0 mm Tig (The pressure was 

sured in cm of salt solution and converted into mm of mercury by 

3 CU atlon ) arterial pressure then declined, and, if the animal sur- 



768 


A L BARACH, J MARTIN, AND M ECKMAN 


vived, approached the control level in 15 to 20 minutes The course of a 
typical experiment is shown in the graph The venous pressure generally 
showed a veiy slight rise, as shown in the giaph, from 55 0 mm of water 
to 65 0 mm of water If the animal died there was frequently a further 
rise of venous pressure of 10 mm If the animal survived, the venous 
pressure fluctuated within a lange of 10 mm around the control level 

MM cm 
HG H 2 0 



Chart 5 Effect of adrenalin on systolic arterial pressure and venous pressure of normal 

rabbit 

In chart 6 a graphic record is shown of a rabbit breathing under positive 
pressure, injected with adrenalin, and intermittently treated with positive 
pressure afterwards It will be seen that positive pressure respiration of 
4 to 6 cm had no noticeable effect on the systolic arterial pressure either 
before injection of adrenalin or afterwards The venous pressure likewise 
showed no effect when the animal breathed under 4 cm positive pressure, 
but a slight elevation at times took place when the animal was exposed to a 
pressure of 6 cm of water The rise in venous pressure was generally no 
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greater than 8 mm of water, and, aftei injection of adienahn, this use some- 
times did not take place 

The marked rise m systolic arterial pressure, following intravenous in- 
jection of adrenalin, was the only noteworthy finding in these experiments 
It is of interest that application of positive pressure lespiration either by 
intermittent inflation of the lung, by continuous pressure during inspiration 

MM CM 
HG H z O 



Chart 6 Effect of positive pressure respiration on systolic arterial pressure and venous 
pressure in a rabbit after injection of adrenalin 

and expiration, or by a combination of both methods did not consistently 
modify the arterial pressure It should be borne m mind, however, that the 
dose of adrenalin administered was an exceedingly large one for an animal 
of this size and that the vaso-constriction produced in the systemic arterial 
system was probably maximal It was also surprising that the venous pres- 
sure was so little altered, even by respiration under 6 cm of water pressure 
e ai e unable to account for this except on the basis of an increased volume 
output of blood into the lungs on the part of the dilated right ventricle and 
1 CC i nse( l uen t increased diastolic filling of the right heart 

\\ e may now attempt to interpret the pathogenesis of acute pulmonary 
e ema produced in the rabbit by mtiavenous injection of adrenalin Our 
resu ts confirm those of Auer and Gates 8 and of Johnson 9 insofar as they 
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observed dilatation of the light ventricle and light auricle and a contracted 
state of the left ventricle There seems to be no doubt that the left ventricle 
is m a condition of greater tone and smaller volume than the right and that 
its output of blood per unit of time is less than that of the right ventricle 
The left auricle is moderately dilated We may, therefore, assume that 
there is less diastolic filling of the left ventricle, its increased tonus being 
related to the markedly elevated systemic arterial pressure It was also 
frequently observed that the right side of the heart contracted periodically, 
when all movement of the left ventricle had ceased, m animals autopsied 
three to five minutes after injection of adrenalin 

We were, however, unable to confirm the assumption of Auer and Gates 8 
and of Loeb 11 that a pathologically elevated negative pressure was respon- 
sible for the occurrence of pulmonary edema Our measurements showed 
a smaller lange of intrapleural pressure, with the mean point between the 
inspiratory and expiratory intrapleural pressure approximately the same as 
that present before injection of adrenalin We believe, therefore, that 
Welch’s fundamental postulate of the cause of pulmonary edema applies to 
the condition that obtains in rabbits after intravenous injection of adrenalin, 
namely that there is an inequality in the output of the two ventricles, the 
right ventricle discharging an increased volume of blood into the lungs, 
the left ventricle emptying a smaller volume of blood into the systemic 
arterial system The fact that the venous pressure is so little elevated under 
these circumstances confirms the interpretation that the right ventricle is 
emptying all the blood supplied to it 

In the presence of an increased discharge of blood from the right ven- 
tricle and a decreased output from the left, blood accumulates in the capil- 
laries of the lung under increased pressure This causes the diapedesis of 
red blood cells which may be observed within one minute after injection of 
adrenalin In one-half to one minute later, a serous exudate filters through 
the capillary wall into the alveolar spaces Our evidence suggests, to our 
mind, that the high capillary blood pressure is the significant factor in the 
pathogenesis of pulmonary edema due to adrenalin It would seem likely 
that acute pulmonary edema when it occurs in human subjects as a result 
of left ventricular failure can be explained by a mechanism similar to the 
one which we have outlined 

The explanation of the therapeutic eftect of positive pressure respiration 
appears to be more complicated Although it has been shown m the roent- 
gen-ray studies reported in this paper that dilatation of the right heart could 
be prevented, as well as pulmonary congestion and edema, by positive pres- 
sure respiration, we are not able to conclude that a decreased entrance of 
blood into the right heart is the sole or even most important factor Edema 
of the lungs may be prevented by a degree of positive pressure which only 
slightly decreases the size of the heart Furthermore, the application of 
even moderate positive pressure decreases significantly the mean intra- 
pleural negative pressure During continuous positive pressure respiration 
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the mti apleui al pressuie at the end of expiration is slightly above that of the 
atmosphere, dui mg mtei mittent inflation of the lung, the mtiapleural pres- 
sure during the inspiratory (or distending) cycle of lespnation is also 
slightly above that of the atmosphere We are, therefore, forced to con- 
clude that the increase m positive piessure within the chest exerts an oppos- 
ing force tending to hinder the outpoui mg of both red corpuscles and serum 
from the pulmonary capillaries Although anoxemia is undoubtedly 
present as a lesult of the extieme shallowness of respiration, and although 
this is known to increase capillary permeability, the swiftness of development 
of the condition and the rapidity with which it may be stopped argues 
against anoxemia as a majoi influence 

Our experiments therefore lead to the conclusion that both the factors 
which we have just discussed operate to prevent or stop pulmonary edema 
(1) A diminished volume of blood entering the right heart and hence the 
lung, due to the increased positive pressure within the chest This in itself 
would result in a lower capillaiy blood pressuie and, therefore, a decreased 
tendency for red corpuscles and serum to pass through the capillary wall It 
may also be true that an intermittent application of positive pressure might 
squeeze some additional blood into the left auricle and into the ventricle, 
with an increased output of blood into the systemic arterial system Since 
our studies showed no elevation of systolic arterial pressuie under these 
conditions, we have no evidence to support this hypothesis (2) The in- 
creased positive pressure shown to exist within the chest as a lesult of posi- 
tive pressure respiration exerts an opposing force against the capillary wall 
which physically retards the outward filtration of red cells and serum (3) 
Anoxemia is an additional although probably less important factor which 
increases capillary permeability Distention of the pulmonary capillaries 
may also play a part in augmenting capillary permeability 

3 Physiological Measurement of the Effect of Positive 
Pressure on Human Subjects 

The physiological effects of positive pressure respiration were studied 
m normal subjects, patients with congestive heart failure, and m a mis- 
cellaneous group The measurements chosen were the pulse rate, respiratory 
rate, blood pressure, venous pressure, circulation time and vital capacity 
re pressure varied from 3 to 8 cm of water, administered continuously 
y means of a rebreathmg apparatus consisting of a motor blower unit, a 

sodaT Va ' Ve insert ed ln the respiratory tubing, a water manometer and a 
a ime container The patient was connected to the apparatus by means 

0 a mouthpiece, a mask or a hood with closure at the neck This has been 
In Cn CC e ' Sew ^ ere 111 detail in connection with helium-oxygen treatment 26 

1 „ 3 * S ° me cases a basal metabolism apparatus was used with a weight on the 
bell to give the required pressure 
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Data on Normal Subjects 

Ten noimal subjects were tested They breathed oxygen for a control 
period of five minutes under atmospheric piessure, oxygen under 3 cm 
watei pressure for five minutes, oxygen under 6 cm watei pressure for five 
minutes and oxygen under atmospheric piessure as the final control period 
The pulse late m two of the ten cases showed no change when breathing 
oxygen under 6 cm pressure In eight cases, there was a decrease in rate, 
averaging 7 beats per minute The respiratory rate was slightly increased 
m two subjects, decreased in three, with no change occurring in the remain- 
ing five No significance can be attached to variations in respiratory late 
m these tests The systolic and diastolic aitenal picssme also showed no 
appreciable alteration m the ten tested subjects 

Howevei, the effect of positive pressure on the venous piessure was to 
cause a consistent slight elevation in the majority of instances, thus in eight 
of the ten individuals breathing against 3 cm of pressure there was an 
average rise of 10 millimeters of water and m nine subjects breathing against 
6 cm of pressure there was an average rise of 20 mm of water (table 1) 


Table I 

Effect of Positive Pressure Respiration on Venous Pressure in Normal Subjects 


Subject No 

Oxygen Under 

0 cm Pressure 

Oxygen Under 

3 cm Pressure 

Oxygen Under 

6 cm Pressure 

Oxygen Under 

0 cm Pressure 

1 

62 

72 

88 

48 

2 

52 

50 

75 

42 

3 

40 

54 

63 

44 

4 

53 

65 

76 

58 

5 

160 

151 

157 


6 

67 

77 

88 

60 

7 

77 

83 

93 

78 

8 

103 

122 

125 

108 

9 

68 

73 

85 

70 

10 

93 

101 

107 

92 


The mterpietation of this finding appeals to be that the increased pressure 
within the chest produces a resistance to the entrance of blood m the right 
heart, thus creating a measurable elevation of the pressure m the systemic 
venous system This explanation is further confirmed by the results on the 
circulation time , which show in the majority of instances a slight although 
definite prolongation Thus, m five of nine subjects there was an average 
prolongation of circulation time of 3 3 seconds when the subjects breathed 
against 3 cm of water pressure, and m six out of nine subjects a prolonga- 
tion of 3 6 seconds when the subjects breathed against 6 cm of water 
pressure (table 2) The effect of positive pressure, therefore, appears to be 
a slowing of the velocity of blood flow through the lung (arm to tongue 
time) From the results on the circulation time and the venous pressure it 
seems likely that the heart deals with a smaller volume of blood under these 
circumstances, presumably with a slower total blood flow 
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Table II 

Effect of Positive Pressure Respiration on Circulation Time in Normal Subjects 


Subject No 

Oxygen Under 

0 cm Pressure 

Oxygen Under 

3 cm Pressure 

Oxygen Under 

6 cm Pressure 

1* 

26 0* 

9 0* 

23 0* 

2 

19 0 

17 S 

16 7 

3 

22 6 

26 0 

22 8 

4 

164 

19 0 

20 0 

5 

20 4 

19 8 

21 2 

6 

18 8 

18 0 

24 2 

7 

18 2 

21 4 

22 6 

8 

19 2 

22 6 

23 8 

9 

16 2 

20 2 

18 5 

10 

16 0 

13 8 

176 


* Taken with saccharin (excluded), other tests done with sodium decholin 


The vital capacity m nine out of ten subjects showed an aveiage decrease 
of 350 c c , which may pei haps be accounted for by the fact that there is 
already an increase in the -volume of air in the lungs as the result of positive 
pressure of approximately 300 to 400 c c when the vital capacity deter- 



mination is made In the accompanying graphic record of the effect of 
positive pressure respiration on the volume of gas m the lung (chart 7), 
1 will be observed that a normal individual at the onset of pressure took 
m ;° 11S lun gs an additional 420 c c of oxygen , when the pressure was 
re ease d> this additional volume of gas left the lung 
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Eitects or Positive Pressure Respiration in Patients with 
Congestive Heart Failure 

Fourteen patients with congestive heart failure were tested as to their 
response under positive pressure The degree of passive systemic venous 
congestion (le congestive failure) may be seen from the control venous 
pressure measurements The patients were divided into two groups of 
seven each ^ In the first, control observations were taken while the patient 
was breathing air and oxygen for 5 minute periods at atmospheric pressure 
The patients were then switched to breathing oxygen at 8 cm water pressure 
for an 8 minute period and observations taken at the end of this time 
Additional observations were recorded 3 minutes after pressure was with- 
drawn, while the patient was breathing air In the second group, the pa- 
tients breathed air during the control period, air during the administration 
of positive pressure (which m this group was 6 cm of water) and 3 minutes 
after pressure was withdrawn The results may be summarized as follows 
The pulse i ate during positive pressure breathing was increased m six cases, 
averaging 6 beats per minute, decreased in one case, and no change in one 
case In the group exposed to 6 cm positive pressure, the pulse rate was 
increased m two cases, decreased in three, and no change in two cases No 
significance could be ascribed to these changes, psychic influences and per- 
haps fatigue m all probability overshadowing the physiological influence of 
positive pressure The same interpretation can be ascribed to the results on 
blood pi essure m both groups Excluding changes under 8 mm Hg there 
were only three instances m both groups in which a marked change was ob- 
served In these cases the systolic blood pressure rose 52 mm m one case, 
30 mm m the second, and 25 mm in the third The diastolic blood pressure 
rose 38 mm in the first case, 11 mm m the second case and 18 mm in the 
third case In the remaining 12 cases the variations were negligible 

The i espii atoi y late in the first group was decreased in five cases an 
aveiage of 3 breaths a minute, and increased m two, an average of 8 breaths 
per minute In the second group exposed to 6 cm positive pressure the 
respiratory rate was decreased in all, averaging 9 breaths per minute The 
characteristic response to the inhalation under positive pressure is a decrease 
in the rate of respiration, although it did not occur m all of our cases 

As in the controls, the most consistent changes were m the venous pres- 
sures In the group exposed to 8 cm positive pressure, there was an eleva- 
tion of venous pressure in seven instances, averaging 43 mm of water, with 
a decrease m only one In the group exposed to 6 cm water pressure, there 
was an elevation of venous pressure m six instances, averaging 28 mm of 
water, with a decrease m one (table 3) The degree of elevation of venous 
pressure m the patients with congestive heart failure was greater than in the 
control subjects who averaged an increase of 20 mm of water when exposed 
to 6 cm of pressure 

* In the first group of seven patients a repeat observation is made on one case, no 4, so 
that the data will be presented as if there were eight cases instead of seven 
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Iadli III 

Effect of Positnc Pressure Rc«pu alion on Venous Pressure in Patients with Congestive 

Heart Failure 


Case No 

Before Application of Pressure 

After Application of Pressure 

Breadline; Air 

1 

1 

Breathing 

0\)gen 

Breathing Under 
Pressure Cases 1-7 
Owgen Cases 10-16 
Air 

5 Minutes After 
Pressure Was 
Withdrawn 
Breathing Air 

1 

206 

184 

225 

172 

2 

100 

90 

190 

105 

3 

65 

S2 

120 

65 

4 

15 

15 

25 1 

8 

4A 

5 

-S 

25 

2 

5 

105 

105 

90 

80 

6 

74 

78 

94 

73 

7 

105 

93 

155 


10 

207 


230 

200 

11 

8S 


109 

105 

12 

125 


140 

100 

13 

80 


120 

78 

14 

180 


160 

170 

15 

135 


175 

165 

16 

40 


70 

40 


The effect of positive piessure on the circulation time was less consistent, 
perhaps due to the fact that many of these patients were too ill to furnish 
complete cooperation Some of them had difficulty m keeping the mouth- 
piece in place during the entire penod and the cnculation time was taken 
within 3 minutes after pressure was withdi awn in these cases The results 
may be summarized as follows In the group exposed to 8 cm positive pres- 
sure the circulation time while the patient was on the apparatus was un- 
changed in two In two others it was markedly increased, one of them 
showing a prolongation of 16 5 seconds and the other 10 0 seconds In the 
group exposed to 6 cm positive pressure, observations were taken within 
3 minutes after pressure was withdrawn In two cases there was no change, 
but in three others there was a marked prolongation, averaging 17 seconds 
Although lengthening of the circulation time did not occur m all instances, 
the change when it did take place was much more marked than m the control 
subjects in whom prolongation of the circulation time when breathing 
a gamst 6 cm positive pressure averaged only 3 6 seconds (table 4) 

The vital capacity showed no consistent changes m the group breathing 
under 8 cm positive pressure However, in the group breathing under 6 
cm Positive pressure, approximately 5 minutes after conclusion of the test, 
mere was a rise m six out of seven patients, averaging 216 c c The fact 
hat this rise m vital capacity did not occur m the group breathing under 
om positive pressure may be accounted for perhaps by the greater fatigue 
mduced in the latter group by a longer experiment A possible explanation 
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for the elevation in vital capacity is that some blood was forced out of the 
lungs into the left heart during the test, allowing greater lung space, although 
this must be presented only as a tentative hypothesis 


Table IV 

Effect of Positive Pressure Respiration on Circulation Tune m Patients with Congestive 

Heart Failure 


Case No 

Before Application of Pressure 

i 

After Application of Pressure 

Breathing Air 

Breathing 

Oxygen 

Breathing Oxygen 
Under Pressure 

3 Minutes After 
Pressure Was 
Withdrawn 
Breathing Air 

1 




53 1 

2 



61 5 


3 

14 0 


14 0 


4 

40 0 


38 2 

32 0 

4A 

39 0 



40 5 

5 

31 0 


41 0 


6 

24 0 



25 0 

7 

16 5 



24 5 

10 

32 0 



65 0 

11 

43 0 



47 0 

12 

43 0 



44 0 

13 

54 0 



54 0 

14 

18 0 



33 0 

15 

37 0 




16 

23 0 





We wish to present three charts showing the significant changes in typi- 
cal experiments In the chart below (chart 8) the effect of breathing 
against positive pressure is shown m a patient with congestive heart failure 
It will be seen that the venous pressure declines during the control period 
from 205 to 182 mm , begins to rise after the application of 3 cm positive 
pressure, shows a still more marked elevation at 6 cm positive pressure, 
reaching 225 mm , and then falls abruptly when the pressure is removed 
The circulation time rose from 43 seconds to 53 seconds 

In a patient with asthma (chart 9) the venous pressure rose only slightly 
with 3 cm positive pressure, from 30 to 40 mm , but rose to a height of 
75 mm when 6 cm positive pressure was used, falling to 25 mm when pres- 
sure was withdrawn No significant changes took place in blood pressure 
or pulse or respiratory rate in any of these cases 

The last chart represents a reaction in a patient with neurocirculatory 
asthenia (disordered action of the heart) to positive pressure respiration 
(chart 10) The patient, a young man of 22 years, came to the hospital 
complaining of breathlessness at rest, palpitation and continuous heart con- 
sciousness He was extremely apprehensive On examination, his heart 
showed no abnormalities, the electrocardiogram was normal and roentgen- 
ray of the heart revealed no enlargement The test was performed with the 
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patient m a helmet, a leak-light closuie being made at the neck Oxygen 
vas bicathed throughout The chait shows that when he was breathing 
against 2 cm positne piessuie, thcie was a distinct rise in venous pressuie 



Chart 8 Effect of breathing against positive pressure in a patient with congestive heart 

failure 


on two occasions, from 90 to 120 mm When the pressure was raised to 
5 cm , the venous pressure rose still further to 138 mm and dropped abruptly 
to 90 when the pressure was removed The circulation time increased from 
18 seconds to 27 seconds while he was breathing under 5 cm water pressure 
This case is of considerable interest in that it portrays physiological 
changes in a patient whose circulatory symptoms are of nervous origin In 
another patient who had anxiety neurosis but without symptoms referable 
to her heart, the same test showed no elevation of venous pressure when 
breathing against 2 cm water pressure and no change in circulation time 
It would seem likely, therefore, that the rise m venous pressure which oc- 
curs after breathing against positive pressure is an indication of an inability 
of the heart to compensate for an arbitrarily induced back pressure by an 
increased blood flow In normal individuals a mechanism exists whereby 
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the circulation time is only slightly affected by resistance to the flow of 
blood into the heart, whereas m patients with heart disease, especially con- 
gestive failuie, marked letardation of the velocity of blood flow may take 
place 



Chart 9 Effect of breathing against positive pressure m a patient with asthma 

An explanation of the relatively marked increase m venous pressure and 
prolongation of circulation time in patients with congestive heart failure 
exposed to positive pressure respiration invites consideration of several in- 
fluences In the first place, the increase of positive pressure within the chest 
interposes an obvious difficulty to blood entering the right auricle How- 
ever, this physical difficulty would appear to be of similar magnitude, other 
factors being equal, m normal subjects who, however, show comparatively 
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slight changes It has lecently been shown by Christie and Meakins 27 that 
the patient with congestne heart failuie has an intrapleural piessuie range 
that is more neatly atmospheric than the noimal individual, especially during 
expiration The piesence of so much additional blood in the lungs mter- 


VENOUS 
PRESSURE 

140 

SYSTOLIC E P 130 
120 

DIASTOUC BP 

100 

PULSE 90 
80 

RESP RATE 

30 

CIRC TIME 20 
10 

PRESSURE 

Chart 10 Effect of breathing against positive pressure in a patient with disordered heart 

action 

feres with the elasticity of the pulmonary membrane with the result that the 
cardiac patient is unable to achieve as high a negative pressure during 
the inspiratory cycle as the normal person The cardiac patient would 
therefore be less able to increase the negative pressure within the chest and 
so m part lessen the additional positive pressure imposed on the lung from 
without, whereas the normal individual by an increase in the velocity and 
depth of breathing could increase the negative pressure within the chest to a 
degree which would practically overcome the arbitrarily imposed external 
positive pressure In this way an explanation is afforded of the relatively 
small increase m venous pressure and the relatively insignificant interference 
with the velocity of the circulation that normal individuals show Some of 
the variability in our results in patients may also perhaps be explained m 
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this way, since an individual who because of psychic influences was hyper- 
ventilating at the time the circulation test was being made might be tempo- 
rarily developing an increase in the negative intrapleural pressure which 
would augment the blood flow As pointed out in the historical section of 
this paper, it has been repeatedly shown that an increase in the negative 
pressure within the chest increases the blood flow both through the lungs and 
the peripheral circulation 

An additional influence may be set forth, namely, that the presence of 
an increased positive pressure within the chest interferes with the diastolic 
filling of the ventricles and the auricles as well, and that this interference 
would be more apt to have an adverse influence m a diseased heart muscle 
than in a normal one It also seems likely that the increased pressure within 
the lung may in the case of an insufficient right ventricle retard a complete 
emptying of that chamber of the heart, thus causing a further back pressure 
of blood into the systemic veins 

We have not discussed up to the present whether this repression of blood 
into the systemic venous reservoir is an adverse or a beneficial influence 
At first sight it might seem that such a slowing of the circulation time would 
but increase the congestion of the viscera and extremities and thereby accen- 
tuate the harmful effects of heart failure We must consider, however, 
that this effect is accomplished by decreasing the volume of blood passing 
through the heart The heart is at this time dealing with a smaller blood 
volume which would decrease the burden upon it, and thus have a beneficial 
influence One has only to remember the dramatic improvement m some 
cases with acute congestive heart failure particularly m left ventricular fail- 
ure that is engineered by withdrawal of 500 c c of blood Striking im- 
provement in the circulation has also been reported by tourniquets applied to 
the lower extremities In both instances, the heart muscle tor a brief period 
of several hours is allowed to function on a smaller volume of blood and its 
recuperative power under these circumstances is at times startling We 
feel justified in broaching the proposition that positive pressure respiration, 
properly controlled, may dimmish the volume of blood the heart has to deal 
with and, therefore, constitute a beneficial rather than an adverse influence 
Studies with this in mind are contemplated, namely, the effect of more con- 
tinuous but somewhat milder degrees of positive pressure administered 
continuously during inspiration and expiration to patients with various 
forms of heart failure We have outlined the discussion at this time, since 
it may account in part for some of the improvement observed m treating 
patients with pulmonary edema, to be described m the following section 

The Clinical Use or Positive Pressure Respiration in Acute 

Pulmonary Edema 

The technic of applying positive pressure continuously throughout the 
respiratory cycle has been described in detail in connection with helium- 
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oxygen therapy 2G ’ a0 The method consists of the provision of a closed cir- 
cuit apparatus in which the ventilation and piessure aie achieved by a motor 
blower unit capable of maintaining a pressure as high as 10 cm of water 
In the earlier cases, a mouthpiece or mask was used to connect the patient 
with the apparatus Later a hood v as emplo) ed which made closure at the 
neck, modelled aftei the Benedict helmet metabolism apparatus We shall 
present eight case histories which illustrate the clinical use of this thera- 
peutic procedure 

Case Reports 

Case 1 A female, aged 54 years, liad suffered from nervousness, weakness and 
heart pounding for four and a half % ears , on examination she was found to have a 
toxic adenoma The basal metabolic rate was plus 27 per cent The heart was 
moderately enlarged, blood pressure 200 systolic and 100 diastolic The heart rate 
was 140 After iodine administration and rest m bed, she improved and thyroid- 
ectomy was performed The day after operation she showed signs of advanced 
cardio-respiratory failure and became intensely dyspneic and cyanotic Supia-sternal 
retraction was evident during inspiration The pulse rate was rapid, 140, thready 
volume and soft Blood pressure dropped to 80 systolic and 60 diastolic and returned 
to 120 systolic and 80 diastolic The venous pressure climbed to 280 mm Moist 
rales w r ere heard throughout both lungs and audible gurgling appeared in her throat 
Her head moved backward with each inspiration Respiration was extremely shallow 
and rapid, rate 50 She appeared moribund 

She was treated with inhalation of 50 per cent helium and 50 per cent oxygen 
under a pressure of 7 cm of water, lowered later to 5 cm Within 15 minutes, the 
signs of pulmonary edema had disappeared There w r ere no gurgling noises, the 
moist rales were no longer audible Improvement continued She became conscious 
and five hours later breathing was deep and easy, the lungs were clear, cyanosis was 
greatly lessened The pulse was of good volume, rate 120, blood pressure 160 systolic 
and 120 diastolic Venous pressure was 125 mm 

The patient’s temperature, how r ever, continued to rise When the mouthpiece 
rebreathing apparatus was removed for one minute, the signs of edema began to re- 
appear During the night she showed returning circulatory failure, pulse rate 160, 
venous pressure 250 mm , blood pressure 190 systolic and 100 diastolic, dropping 
later to 130/ ? Temperature was 107° F She died the following morning Before 
death, no rales could be heard over the front of her chest 

A thyroid crisis associated with circulatory failure was the apparent cause of 
death The earlier clinical improvement as a result of the application of positive 
pressure was striking Helium was added to oxygen because the marked supra- 
sternal retraction suggested some degree of obstruction of the respiratory passages 
The rapid disappearance of edema was distinctly due to the administration of pres- 
sure, as it recurred almost immediately after withdrawal of positive pressure The 
cause of edema seemed to be mainly the result of left ventricular failure 

Case 2 A male, aged 50 years, developed acute bronchopneumonia following 
hemorrhage from a tuberculous lesion On the fourth day, acute pulmonary edema, 
together with signs of cardiac failure, was manifest The pulse became rapid, 150, 
thin and thready, and the liver was palpable two fingers below the costal margin 
A mixture of 50 per cent helium and 50 per cent oxygen was given under 5 cm 
pressure Physical examination of his chest one hour later revealed absence of all 
moisture in the lungs Twelve hours later, the pulse was 100, respiratory rate was 
24, and he was comfortable The rebreathmg pressure apparatus was removed with- 
out recurrence of edema However, the patient’s temperature rose abruptly with 



782 A L BARACH, J MARTIN, AND M ECKMAN 

a spread of the bronchopneumonic piocess, but without pulmonary edema He died 
24 hours later 

The cause of pulmonary edema was thought to be due to the joint influence of 
left ventricular failure and increase m capillary permeability associated with mflam- 
' mation of the lung and anoxemia 

Case 3 Male, aged 62 years History The patient’s mother had asthma and 
he himself suffered from hay fever foi six years Asthma began three years before 
admission, relieved by adrenalin Patient entered the hospital in a state of severe 
status asthmaticus unrelieved by three injections of adrenalin, 1 cc each, and an 
injection of morphine, gr % dunng a five hour period He was in a generalized 
spastic state with marked carpopedal spasm Inspiratory dyspnea was extremely 
severe and the patient suddenly stopped breathing After injection of 1 c c of 
adrenalin he began breathing again but with extreme difficulty The respiratory 
rate decreased progressively to two per minute Blood pressure dropped from 170 
systolic and 110 diastolic to 110 systolic and 70 diastolic He developed edema of 
the lungs and frothy fluid came into his mouth He was pale, eyes were rolled back 
and his jaws clamped The pupils did not react to light Inspiration was short, 
respiration prolonged with a high-pitched sibilant whistle The pulse was at first 
fast and irregular and later imperceptible Fifty cc of 50 per cent glucose intra- 
venously had been administered without noticeable effect He was then put in the 
hood helium apparatus with 21 per cent oxygen and 79 per cent helium and 5 cm 
water pressure Breathing increased in depth and rate and the pulse became pal- 
pable He was given 10 c c of calcium gluconate and 20 c c of dilute hydrochloric 
acid (1-1,000) intravenously without effect on the marked spasm Metrazol was 
injected subcutaneously in 4 c c doses at two hour intervals for three doses The 
breathing progressively improved and 12 hours latei he was out of danger with slight 
asthma persisting The signs of edema disappeared within the first hour of the 
treatment On the following day helium was discontinued and the day after the 
patient was free from asthma He left the hospital without asthma, one week later 

In this patient edema of the lungs appeared to develop as a lesult of 

1 A previously existing pathologically elevated negative pressure due to in- 
spiratory dyspnea, which exerted a suction action on the pulmonary capillaries 

2 Fatigue and imminent paralysis of the respiratory center (To be discussed 

in case 7 ) < ! 

3 Left ventricular failure 

The rapid pulse with marked decrease m volume which patients with asthma 
develop appears to be due to the high negative pressure existing within the chest 
which facilitates the entrance of blood into the right side of the heart and into the 
lungs but retards the passage of blood from the chest into the aorta It may be gen- 
erally observed that the volume of the pulse is either markedly diminished or be- 
comes imperceptible at the end of the inspiratory cycle when the negative pressure 
within the chest is at its height During expiration the pulse returns and increases 
m volume The blood pressure frequently drops below the point of determination 
at the end of inspiration It seems, therefore, likely that m this patient passive pul- 
monary congestion was present due to the failure of the left ventricle to discharge 
the customary volume of blood 

Case 4 A female, aged 37 years, became acutely ill two days after onset of a 
coryza, with the development two days later of signs of consolidation m the right 
upper lobe She showed progressive pulmonary involvement, with high fever and 
marked toxicity All lobes showed consolidation except the left lower lobe The 
sputum and blood contained pneumococcus type V Treatment with positive pres- 
sure, 5 to 7 cm water, and 100 per cent oxygen was applied when exitus seemed 
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momentarily imminent She was comatose and deeply cyanotic Respiration was 
very labored with moist rales heard extensively over the anterior portion of the chest 
and m the throat Retraction was present in the supraclavicular fossa Pulse was 
very thin, rate 150 Blood pressure had dropped from 160 systolic and 85 diastolic to 
110 systolic and 50 diastolic 

Within 15 minutes after initiation of positive pressure, all signs of edema cleared 
She breathed more deeply, with less supra-sternal retraction and labor Cyanosis was 
markedly diminished and pulse rate and volume improved No decline in fever or 
toxicity occurred, and she died 48 houis latei, temperature 106 2° The signs of 
edema continued to be absent as long as positive pressure was maintained, but re- 
turned when the apparatus was removed The cause of the pulmonary edema was 
thought to be increased capillary permeability due to inflammation and anoxemia, 
with left ventricular failure as a contributory cause 

Case 5 A male, 72 years, showed a rising temperature the day after a second 
stage supra-pubic prostatectomy On the fourth day his temperature was 104 6°, 
pulse 120, tlnn and soft, respirations 40 He became comatose, moist rales appeared 
throughout the lungs, and he appeared moribund The clinical diagnosis was broncho- 
pneumonia, edema of the lungs, cardiac insufficiency He was treated with 100 per 
cent oxygen under a pressure of 5 cm of water, using a mouthpiece rebreathmg 
apparatus The signs of edema were markedly decreased within 15 minutes, the 
pulse rate decreased from 120 to 108, his breathing was deeper, and moderate 
cyanosis previously present was much lessened His lungs did not again show 
outspoken edema However, his pulse weakened and on the following morning, 20 
hours after the onset of positive pressure, he died, death being due to cardiac failure 
The cause of pulmonary edema was thought to be left ventricular failure with an in- 
creased capillary permeability due to pneumonia 

Case 6 Female, aged 26 years History The patient had pneumonia two 
months previously She now entered the hospital with fever, dyspnea and a pam in 
her chest for four days A rising temperature and pulse continued for three days 
and she appeared extremely ill with severe dyspnea accompanied by neck muscle re- 
traction on inspiration and a moderate degree of cyanosis in an oxygen tent with 50 
per cent oxygen concentration The respiratory rate was 40 Examination of the 
lungs revealed fine crackling (crepitant) rales over the right upper lung and the left 
upper lung and left axilla, with many moist l ales over the anterior and axillary regions 
on the left side Over the heart presystohc and systolic murmurs were heard at the 
apex The pulse was 120 and small m volume White blood cells 20,600, poly- 
nuclears 86 per cent Sputum culture revealed Friedlander’s bacillus 

The patient was treated with 100 per cent oxygen under a positive pressure of 
3 cm of water After 15 minutes there appeared to be a definite although not 
marked diminution in the number of moist rales over the left anterior chest How- 
ever, there was no change in the number or character of the fine sticky rales One 
hour later there seemed to be a slight further lessening of the number of moist 
rales On the following day the patient was improved There was a smaller 
number of both fine and medium moist rales over the chest She was treated for one 
hour with 100 per cent oxygen under a positive pressure varying from 3 to 5 cm 
of water There was no definite change m the rales m the chest The patient ap- 
peared completely comfortable in the hood on both occasions The dyspnea was 
less marked and there was a distinct lessening of the retraction of the neck muscles 
during inspiration 

No consistent changes were observed in either the systolic or diastolic blood 
pressure, the pulse and respiratory rates No change m the venous pressure could 
be attributed to breathing against 3 cm positive pressure but when 5 cm was em- 
ployed there was a consistent but very slight increase of the venous pressure, ap 
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proximately 10 mm of water This degree of elevation of the venous pressure is 
extremely little when compared to the effect of positive respiration on patients with 
congestive heart failure, and indicates that the patient was able to compensate in some 
way for the resistance interposed to the flow of blood into the right heart In fact, 
normal subjects generally showed a rise of 20 mm of water, this may be due to the 
increased blood flow associated with the pneumonia 

The patient gradually improved and recovered The case is presented primarily 
to indicate that positive pressure respiration of the degree employed does not result 
in a disappearance of rales which are presumably of an inflammatory etiology There 
was no change in the fine sticky rales although there was a slight but definite diminu- 
tion of the larger moist rales over the front of the left chest The function of posi- 
tive pressure m causing a more marked relief of dyspnea was clearly revealed The 
inspiratory neck muscle retraction gave evidence that the widely consolidated lung 
was moved only by a markedly increased inspiratory effort This was plainly al- 
leviated by the inhalation of oxygen under positive pressure It was also of interest 
that no significant changes occurred in the circulation except the extremely slight 
elevation in venous pressure noted above Although the large and medium-sized moist 
rales appeared to indicate the beginning of pulmonary edema it is impossible to state 
that the short period of treatment given the patient had anything to do with the out- 
come The case is presented not as a therapeutic result but to indicate the limitations 
of positive pressure respiration m checking or in removing inflammatory exudate, in 
the same time interval m which a transudate of edema fluid can be abolished It is 
not possible to say what a longer period of treatment would have accomplished but it 
is of interest that the patient was more comfortable under positive pressure respira- 
tion than she was in atmospheric oxygen 

Case 7 Male, aged 59 years History Following an attack of bronchopneu- 
monia, which seemed to clear, the patient developed asthmatic breathing, a harassing 
cough, and mucopurulent expectoration The asthmatic breathing, though varying 
in intensity, became progressively worse in the succeeding two months, and was un- 
relieved by adrenalin, rest m bed, or oxygen There were apparently no contributory 
factors m the past history He was removed to the hospital m acute distress, breath- 
ing with severe difficulty, with markedly prolonged expiration Sibilant rales were 
heard throughout the chest Moderate relief was obtained by two treatments of 
helium and oxygen under 4 cm positive pressure He was put into an oxygen tent, 
oxygen concentration 50 per cent, for the night with the idea of resuming helium 
therapy m the morning Three doses of morphine, grains % each, were given during 
the night, the last administered without the knowledge of the attending physician 
When he was seen in the morning his condition appeared moribund He was a large 
well-developed man, cyanotic even in 50 per cent oxygen Respiratory rate had 
declined to 2 to 4 times a minute The breathing took place as a short gasp, accom- 
panied by a loud mucous gurgling which emanated from his throat and partially 
obscured the moist and sibilant rales heard on auscultation over the front of the chest 
His pulse was full and bounding, rate 90, apparently an asphyxial pulse He had 
been given 50 c c of 50 per cent glucose intravenously without noticeable relief 
In the presence of what appeared to be imminent asphyxia due to respiratory failure 
he was given 21 per cent oxygen and 79 per cent helium under 5 cm positive pressure, 
at first through a mouthpiece and later through a “mask closed-circuit apparatus 
Within 10 minutes signs of pulmonary edema had cleared and auscultation of the 
chest showed that both lungs were being ventilated, accompanied by sibilant rales 
in inspiration and expiration The respiratory rate had increased to 16 He was 
given 4 c c of metrazol and 20 grains of caffeine sodium benzoate m divided doses 
during the first half hour The patient progressively improved and m an hour and a 
half opened his eyes and was partly conscious His pulse was rapid, rate 136, but of 
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fair quality He was kept on the helium-oxygen nnxtuie for three days, the pies- 
sure being gradually lowered fiom 5 to 2 cm of water At the end of that time 
the patient was in generally good condition Although a moderate amount of asth- 
matic breathing continued, Ins pulse declined to 86 and he w r as eating three good 
meals a day 

On two subsequent occasions the patient developed severe obstructive dyspnea 
which required helium treatment for a period of a w r eek almost continuously, with 
intermittent inhalations of helium with oxjgen at intervals following the continuous 
treatment He w>as treated with autogenous and stock vaccines, potassium iodide and 
roentgen-ray therapy Tw r o bronchoscopies were performed which revealed un- 
usually small bronchi, their diameter comparable to that expected in an older child 
After a series of reversals the patient seemed on the road to recovery, although at no 
time was Ins chest free from sibilant rales For a period of one month, however, 
lie seemed in such good condition as to be allowed up m a chair and to do a small 
amount of walking A graphic record of Ins tidal air showed expiration to occupy 
69 9 per cent of the respiratory cycle, whereas three months before it was 86 7 per 
cent It is noteworthy that at no time did injection of adrenalin clear the rales m Ins 
chest, although improvement was often noted following its use, and some improve- 
ment following the inhalation of a 1-100 adrenalin spray The patient had planned 
to leave the hospital in one week, when a return of severe difficult breathing took 
place, apparently associated with increased activity His condition became pro- 
gressively worse, and finally gasping respiration necessitated the use of helium and 
oxj'gen with a positive pressure of 5 cm of water This gave him a moderate degree 
of relief, and it was thought that the condition would yield to treatment as it had 
three times in the past However, each time the hood w-as removed, the patient was 
plunged into severe uncontrollable obstructive dyspnea The patient died one week 
later of respiratory failure 

The diagnosis of this patient wms (1) obliterative bronchitis and bronchiolitis 
of infectious origin, (2) edema of the lungs (the morning after admission to the hos- 
pital) 

There wms evidently not only an unusual narrowing of the main bronchi, but 
also a progressive intimal thickening of the bronchioles as well The patient wms in 
the hospital six months It was believed that in the next to the last week of illness 
helium-oxygen therapy was postponed for a period sufficient to cause a marked in- 
crease in edema of the walls of the smaller bronchi and bronchioles due to the per- 
sisting pathologically elevated negative pressure within the chest 

The patient’s reaction to helium-oxygen treatment under 5 cm water pressure 
the morning after admission could be attributed mainly to the maintenance of the 
positive pressure, which appeared to result in 'a swift disappearance of pulmonary 
edema, the restoration of pulmonary reflexes and return of activity of the respiratory 
center The function of helium was undoubtedly to allow a deeper penetration of 
the mixture of 21 per cent oxygen and 79 per cent helium, but this could not have 
been achieved unless the edema had first cleared 

The cause of the initial pulmonary edema was considered due to (1) the previous 
presence of a high intrathoracic negative pressure resulting from inspiratory dyspnea, 
(2) the administration of excessive doses of morphine By depressing the respira- 
tory center, the respiratory rate was not only markedly decreased but there was a 
diminution m expiratory effort The patient with asthma, by maintaining a pro- 
longed expiration against a constricted orifice, develops an increased positive pressure 
between the site of obstruction and the alveolar capillaries The abrupt termination 
of this pressure, by decreasing the intensity and rate of respiration, is followed by an 
increase m permeability of the capillary wall, as will be more fully discussed later 

Case 8 Male, aged 50 years History Patient entered hospital complaining of 
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epigastric distress, an aching pain in the lower left chest of six months’ duration 
He had a productive cough with blood streaked sputum and during this period lost 
22 pounds When he was admitted to the hospital, examination of the chest showed 
bronchial breathing and dullness over the left lower lobe The brachial arteries were 
palpable, blood pressure was 130 systolic and 75 diastolic As a result of broncho- 
scopy and biopsy, a diagnosis of carcinoma of the left bronchus with involvement of 
the lung, atelectasis and pleural effusion was made Following a finger infection, 
for which he was given prontylin, he developed bronchopneumonia on the ward with 
widespread consolidation, and, two days later, edema of the lungs He became deeply 
cyanotic, a loud gurgling was heard m his throat and moist rales over the chest His 
pulse was 136 and of small volume, respiratory rate 40, temperature 103° The ad- 
ministration of 50 per cent oxygen in an oxygen tent only slightly relieved the marked 
cyanosis Positive pressure inspiration was used with 100 per cent oxygen under 
6 cm water pressure and within one hour the patient was much improved, there was 
no gurgling to be heard m the throat and many but not all of the moist rales had 
cleared His color was markedly improved A roentgen-ray of the chest showed a 
tremendous amount of irregular consolidation and metastases as well as marked 
cardiac enlargement One hour after positive pressure respiration, a repeat roentgen- 
ray of the chest at the same distance showed the heart shadow was decreased 1 5 cm 
m its transverse diameter, and a marked increase had occurred m the radiabihty of 
both lung fields The breathing continued to be shallow and the patient failed to 
make a further improvement Twenty-one hours later respiration became slower 
and more shallow and the patient died of respiratory failure A few moist rales were 
still heard over the chest but there was no recurrence of the widespread edema present 
before treatment The cause of edema in his case seemed more closely related to the 
factor of increased permeability due to inflammation and anoxemia, perhaps accen- 
tuated by prontylin Left ventricular failure may have been a secondary contributory 
factor 

Discussion 

The cases that have just been reviewed indicate that positive pressure 
respiration may be used as an effective therapeutic procedure m acute edema 
of the lungs The primary illness in which pulmonary edema occurs as a 
complication is frequently of such severity that an ultimate recovery cannot 
always be expected However, there are cases as moribund as occurred m 
this series in which a clearance of pulmonary edema allows the patient oppor- 
tunity to recover from the primary illness 

The pathogenesis of acute edema of the lungs is a varied one The fac- 
tors involved may be listed as follows 1 Left ventricular failure 2 In- 
creased permeability of the pulmonary capillaries 3 (a) A persisting 

pathologically elevated negative pressure within the chest, or (b) an abrupt 
termination of expiratory effort and a consequent loss of the backward 
pressure on the pulmonary capillaries In case 1 the essential factor ap- 
peared to be left ventricular failure Right ventricular failure was also 
present Following removal of the thyroid gland the patient developed a 
thyroid crisis which was the exciting cause of cardiac failure the day after 
operation The pulse became extremely rapid and in small volume The 
blood pressure dropped to as low as 80 systolic and 60 diastolic, the venous 
pressure climbed to 280 mm of water Moist rales appeared m both lungs 
and gurgling was heard from the throat It would seem likely that failure 
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of the left ventricle was responsible foi backing up of blood in the lungs, 
increased hydiostatic piessuie outwaid fiom the distended capillanes and 
finally exudation of serum Since some anoxemia and capillaiy distention 
were also present, an additional f actoi may liar e been increased pei meabihty 
of the lung The marked elevation m venous piessure indicated an asso- 
ciated failure of the right ventncle The swift clearance of pulmonary 
edema following the administration of a pressure of 7 cm of water exerted 
a direct opposing force on the pulmonary capillanes, counteracting their 
tendency to ooze serum The effect of positne piessure within the chest 
was also to retard the entrance of blood into the right heart and relieve the 
left ventricle as well as the light As a lesult bieathing became deep and 
easy, the lungs were clear and the circulation markedly improved The 
venous pressure fell to 125 mm In this instance, there was for a temporary 
period not only a clearance of pulmonary edema but a restoration of some 
degree of function of both the left and right \entncle 

In case 5 a man 72 years old on the fourth day following a prostatec- 
tomy developed broncho-pneumonia associated with cardiac insufficiency 
and edema of the lungs In this case there were probably two factors at 
work, left ventricular failure and an increased capillary permeability due to 
pneumonic inflammation, anoxemia and capillar}' distention 

Case 4 was a woman of 37 yeais of age who suffered from massive 
consolidation of both lungs due to pneumococcus type 5 There was a blood 
stream infection with the same organism Development of edema in her 
case seemed to be associated with increased capillary permeability due to 
inflammation and anoxemia The fact that the pulse volume was extremely 
small with a rate of 150 and that the blood pressure dropped from 160 sys- 
tolic and 85 diastolic to 110 systolic and 50 diastolic suggested that left 
ventricular failure was a contributory cause 

In case 2 a man of 50 years developed acute broncho-pneumonia follow- 
ing a hemorrhage from tuberculous lesion On the fourth day, acute pul- 
monary edema developed accompanied by the signs of heart failure The 
pulse mounted to 150 and was of small volume The liver was palpable two 
fingers below the costal margin In this case, left ventricular failure ap- 
peared to be the precipitating cause with increased permeability, due to in- 
flammation and anoxemia, as the contributing factor The clearance of 
pulmonary edema, the fall in pulse rate to 100 and the disappearance of 
ot ier signs of cardiac failure, which took place m this patient, indicated that 
positive pressure respiration exerted its effect both as a physical force 
opposing a further tendency of the capillaries to ooze serum and as a restora- 
lon of cardiac function by limiting the volume of blood handled by the 
leart The fact that 12 hours later pressure could be removed without 
recurrence of edema was added evidence that the essential cause of the 
e ema was left ventricular failure 

le cases that have just been reviewed have some similarity to the 
experimental production of pulmonary edema following intravenous mjec- 
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tion of adrenalin In this type of edema our experimental evidence suggests 
that retarding the flow of blood into the right heart, thus enabling the heart 
to deal with a smaller volume, is of value m helping it to regain its func- 
tion The action of positive pressure in this respect is comparable to tourm- 
quetmg the extremities which is a therapeutic procedure of value m pul- 
monary edema 

In case 8, a man with widespread carcinoma of the lungs who developed 
broncho-pneumonia, the onset of edema of the lungs appeared to be asso- 
ciated with an increased permeability of the pulmonary capillaries as the 
most likely essential factor, with left ventricular failure as a contributing . 
cause One hour after positive pressure respiration was begun roentgen- 
rays showed a marked increase m radiabihty of both lung fields and a de- 
crease in the transverse diameter of the heart of 1 5 cm In Ins case not all 
of the moist rales m the lungs disappeared but the clinical improvement was 
at first quite marked In case 6, a young woman with pneumonia due to the 
Friedlander bacillus, positive respiration was followed by a diminution of 
the loud moist rales over the anterior chest but not by any change in the crepi- 
tating rales In another patient (whose case history is not reported in this 
paper), a clinical diagnosis of acute pulmonary edema following broncho- 
pneumonia was not confirmed by autopsy A woman of 54 years of age 
was ill for seven days with fe\er, cough and dyspnea On physical exam- 
ination, scattered moist rales weie present over both chests from the onset 
of illness She had long-standing mitral valvular disease with enlarged 
heart On the seventh day of disease, severe dyspnea developed, accom- 
panied by loud moist rales over the anterior chest and gurgling noises 
emanating from the throat After three hours of positive respiration, 6 0 
cm positive pressure being employed in the hood, the right anterior chest 
was free from rales during inspiration, although loud moist rales could still 
be heard over the left anterior chest There was an initial clinical improve- 
ment during the first eight hours of treatment which was followed by a 
progressive weakening of the patient and death 12 hours later At autopsy, 
no pulmonary edema was found , the bronchi were filled with purulent exu- 
date The moist rales evidently had their origin m the bronchi and were 
apparently due to inflammatory exudate and not a serous transudation Al- 
though the inspiratory dyspnea was relieved by distention of the lungs from 
without, there was only a partial clearing of the widespread signs of 
moisture 

The effectiveness of positive respiration seems more pronounced in the 
cases in which serous oozmg is present and less noticeable in those in which 
inflammatory exudate is the cause of the rales in the chest In the majority 
of cases of pneumonia, the onset of pulmonary edema is not accompanied by 
a prolonged circulation time, according to King and his collaborators, 28 
which would suggest that pulmonary congestion due to heart failure is not 
the precipitating cause of the condition However, more cases of pulmonary 
edema in pneumonia will have to be studied before the value of this treat- 
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ment can be detei mined The most comincing and diamatic response to 
positive pressure respuation has occuried m tliose patients in whom some 
degree of failure of the left heart seemed clinically evident In cases 3 
and 7, the cause of pulmonary edema appeared to he different from that m 
the gioup just discussed A predisposing factor seemed to be the previous 
presence of a high negative piessure within the chest due to severe inspira- 
tory dyspnea, which may be compared to the de\ elopment of pulmonary 
edema m animals subjected to icspiration against a narrow orifice or against 
negative pressure 

In the discussion on the experimental production of edema that occurred 
after tracheal stenosis it was shown that the intrapleural negative pressure 
might increase to 10 times the normal value and that the heightened negative 
pressure exerted a suction action on the pulmonary capillaries The same 
influence aided the inflow of blood into the right heart and hindered the 
exit of blood from the chest into the extra-thoracic aorta, thus, the factor 
of pulmonary congestion was added In severe asthma the same mechanical 
influence takes place The senior author has on one occasion demonstrated 
a markedly elevated negative piessure ( — 17 cm of water) m a case of 
severe asthma 

There is another important factor in the development of pulmonary 
edema in the two cases now being discussed In each of them it will be 
remembered that the lespnation rate decreased to two per minute In 
case 7, three doses of morphine were given during the night By depressing 
the respiratory center, the respiratory rate ivas not only markedly decreased 
but there was a marked diminution in the force of respiration The ventila- 
tion of the lungs was, therefore, markedly diminished with the result that 


severe anoxemia was present, which is itself a factor m increasing capillary 
permeability There is, however, still another factor that seems to be sig- 
nificant, namely, a sudden loss of a previously existing positive pressure 
against the pulmonary capillaries due to the patient’s own expiratory efforts 
The prolonged expiration of the patient with asthma results in an increased 
positive pressure between the site of bronchial constriction and alveolar 


capillaries When this high positive pressure is abruptly terminated, the 
pulmonary capillaries become immediately more permeable 

It has long been known that m patients m whom laryngeal obstruction 
as exlst ed for a considerable period, the provision of an unrestricted airway 
y tracheotomy is regularly followed by an outpouring of edema fluid from 
at & l Tf an< * ^ >ronc ^ 1 lnto the trachea, which requires aspiration and suction 
W a t0 one hour intervals for many days and sometimes weeks 

r 00c man showed that when the patient, immediately after trachectomy, 
uas made to exhale under a positive pressure comparable to that present 
prior to the relief of the obstruction that edema fluid would not collect m 
sho r r ?, Clea ^ ernan an< ^ Barach 30 treated three patients who began to 
the a ° h^acteristic filling of trachea and bronchi with edema fluid by 

app ication of positive pressure during the expiratory cycle The pres- 
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sure at the beginning of treatment was 7 cm of water This was gradually 
lowered during a two day period when the pressure was removed without 
any recurrence of edema fluid in the trachea In one of these patients who 
had caicmoma of the lung there was the additional complication of hemor- 
rhage In this case aftei three hours of respiration against positive pres- 
sure there was not only an absence of edema fluid but the bleeding had 
stopped This suggests that positive pressure may be used for cases of 
hemorrhage from the lung of capillary or venous origin 

There is, therefore, definite evidence that the sudden removal of a pre- 
viously existing backward pressure on the pulmonary capillaries is followed 
by an increased permeability of the capillary wall and that the reestablish- 
ment of this positive pressure comparable to what the patient had become 
accustomed to stops the leakage of serum In patients with asthma the 
use of morphine in doses which markedly diminish the respiratory effort 
has, therefore, the danger of precipitating edema of the lungs The sudden 
development of pulmonary edema after aspiration of pleural effusion may 
be due at least m part to sudden removal of a relative positive pressure and 
exposure of certain lung alveoli to resumption of negative pressure 

The senior author has already suggested that the expiratory grunt in 
lobar pneumonia has the physiological advantage of maintaining increased 
positive pressure against the alveolar capillaries at the beginning of expira- 
tion That this grunting respiration is not simply a subjective complaint 
on the part of the patient but has the functional significance of preventing 
pulmonary edema was suggested by the observation of a case of lobar pneu- 
monia that developed acute edema of the lungs following the administration 
of % gram of morphine The patient had extensive involvement of both 
lungs due to pneumococcus type 3 He was m marked dyspnea and emitted 
a loud grunt at the start of expiration After the administration of mor- 
phine the patient’s respiration became shallow and slow without any grunt 
He went to sleep and one hour afterwards had generalized edema of the 
lungs 

It has also been pointed out that patients with emphysema frequently 
partially close their lips during expiration and find that their breathing is 
made easier than when the mouth is open We have made use of this ob- 
servation m the treatment of patients with chronic asthma of moderate de- 
gree suggesting to the patient that he arbitrarily increase the resistance to 
the egress of air during expiration In many instances a therapeutic exer- 
cise of this character pursued for three to five minutes will terminate an 
attack of wheezing, indicating that this backward distending pressure on 
the bronchioles tends to keep them patent Certain areas of the lungs may 
have become accessible to ventilation, which previously were shut off by 
collapsed ducts or thin webs of mucus 

We do not mean to condemn completely the use of morphine for asthma 
or pneumonia since a moderate decrease in pulmonary ventilation relieves 
inspiratory dyspnea and lowers the negative intrapleural pressure Doses 
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which exeit a maikedly depiessive influence on the respiratory center have, 
however, the dangeis which we have just described It is of interest m this 
connection that Prickman 31 has also repoited a case of asthma that became 
moribund after the administration of morphine and that finally recovered 
with the inhalation of helium and oxygen 

Although we have no clinical or experimental observations on the pro- 
duction of acute pulmonaiy edema through lrntant gases it may be pointed 
out that the earliest case on recoid m which positive pressure respiration 
was used was m a patient who developed edema of the lungs following 
ingestion and inhalation of carbolic acid In this lemarkable report there 
was a clearance of edema after an hour’s tieatment 5 This manifestly sug- 
gests its use in the treatment of pulmonary edema caused by lrntant gases 
such as chlorine m commeicial use and phosgene and other gases employed 
m war gas poisoning This t}pe of edema can be ascribed to increased 
permeability of the capillary wall due to irritation and inflammation 

Summary 

Acute pulmonaiy edema has been studied from an experimental and 
clinical point of view Three pathogenetic factors have been discussed 

1 Alterations m the pressure within the lung 

a A prolonged pathologically elevated negative chest pressure 
b An abrupt termination of backward pressure against the pulmonary 
capillaries 

2 Left ventricular failure 

3 Increased permeability of the capillary walls 

Following the production of tracheal stenosis it has been shown that 
edema of the lungs takes place associated with a marked elevation in intra- 
pleural negative pressure The pathological physiology thus produced ex- 
erts a two-fold influence 

a A direct suction action on the pulmonary capillaries increasing the 
tendency to ooze serum thiough their walls 

b A promotion of the inlet of blood into the right heart and a retarda- 
tion of the flow of blood from the chest into the extrathoracic aoita, fac- 
tors which increase pulmonary congestion These physiological events are 
comparable to what takes place clinically in asthma and dyspnea due to 
0 structure lesions m the respiratory tubal passages 

s a result of large doses of morphine respiratory effort may be abruptly 
t mnmshed Although this makes for a reduction of the intrapleural nega- 
f r f SSU [ e dunn g inspiration, it also takes away the backward pressure 
walls' 1 ^ i 611 previousl y exerted against the capillaries lining the alveolar 
bron'l-M t lC patlent att empts to deliver air through narrow bronchi and 
and th 10 ^ Ex P lratl0n 1S proportionately much longer than inspiration 
in rn removal of t}lls accustomed back pressure has been found to result 
P monary edema Similarly, the removal of long standing obstruction 
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of the larynx by tracheotomy has been shown to lesult m an oozmg of 
sero-mucous fluid The application of positive pressure restores the ac- 
customed backwaidly directed pressure and prevents further oozing of 
serum from the capillary walls 

The experimental production of pulmonary edema in rabbits after intra- 
venous injection of adrenalin has been shown to be due mainly to a left 
ventricular failure Under these circumstances no elevation of the negative 
pressure within the intrapleural cavity was found It was shown that the 
left heart was contracted, that the right heart was dilated, disproportion 
between the output of the two venti ides was, therefore, assumed A marked 
passive congestion takes place in these animals followed first by passage of 
red corpuscles and later serum into the alveolar cells An increased hydro- 
static pressure m the pulmonary capillaries may be assumed under these 
circumstances to be the mam factor, contributory factors being increased 
capillary peimeabihty due to anoxemia and distention of the capillary walls 
This type of experimental pulmonary edema appears to be comparable to 
that which follows left ventricular failure in clinical disease 

Concerning the third factor, there is evidence that anoxemia, inflamma- 
tion, and distention of the walls of the capillaries increase capillary perme- 
ability In cases exposed to irritant gases it may be assumed that increase 
in capillary permeability due to irritation and inflammation is of predomi- 
nant importance 

Physiological observations were made on the effect of positive pressure 
respiration on normal subjects, on patients with congestive heart failure and 
a miscellaneous group It was shown that when respiration is conducted 
under a positive pressure of 6 cm of water normal individuals show a slight 
elevation m venous pressure, approximately 20 mm of water and a pro- 
longation of the circulation time of approximately ZVe seconds In patients 
with congestive heart failure the venous pressure is increased, in some in- 
stances as much as 60 mm of water and the circulation time may be pro- 
longed 10 to IS seconds The heart under these circumstances deals with 
a smaller volume of blood, due to the fact that the positive pressure within 
the chest prevents the customary entrance of blood into the right auricle 
Explanation of the difference between the behavior of normal subjects and 
persons with congestive heart failure was listed as follows 

1 The diminished elasticity of the congested lung prevents a com- 
pensating rise in negative pressure within the chest which is theoretically 
possible for the normal individual 

2 The positive pressure within the chest creates a greater interference 
with diastolic filling of the diseased heart, as compared to the normal 

The marked prolongation of circulation time found in some cardiac pa- 
tients is not necessarily looked upon as a harmful influence since the de- 
creased volume of blood with which the heart works may be helpful m 
restoring its function, despite the fact that greater back pressure is present 
m the systemic veins Tourniquets applied to the extremities similarly 
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reduce the amount of blood entering the heart, a procedure which has been 
found of special value in treating edema of the lungs and “ caidiac asthma ” 
The use of positive pressure respiration in 8 clinical cases of edema of 
the lungs is described The effect of the procedure was m most instances 
a swift clearance of edema and a betterment of the state of circulation The 
function of positive pressure m these cases, as m the experimental production 
of pulmonary edema, was to exeit a direct opposing physical force on the 
external capillary wall tending to countei act the tendency to ooze sei um and 
to decrease the inlet of blood into the right heart, in that way diminishing 
pulmonary congestion and pei nutting the heait to work on a smaller volume 
of blood An attempt v\as made to discuss the importance of the factors 
which have been outlined m each individual case 


Conclusion 

Acute pulmonary edema has been studied from an experimental and 
clinical point of view In cases of respiratory obstruction the pathologically 
elevated negative pressure within the chest exerts a suction action on the 
pulmonary capillaries resulting in a tendency to ooze serum through their 
walls Expiration against a constricted bronchial passageway maintains a 
backward pressure against the pulmonary capillary wall, inhibiting the leak- 
age of edema fluid A sudden termination of obstructive dyspnea, through 
excessive doses of morphine or as a consequence of tracheotomy, may be fol- 
lowed by edema fluid m the tracheo-bronchial tree Positive pressure respi- 
ration has been found clinically helpful in the treatment of pulmonary edema 
associated with respiratory obstruction 

dhe pathogenesis of acute pulmonary edema arising as a complication of 
heart failure seems best explained by the original hypothesis of Welch “ A 
disproportion between the working power of the left ventricle and of the 
right ventricle of such chaiacter that the resistance being the same the left 
ieart is unable to expel in a unit of time the same quantity of blood as the 
right heart ” Positive pressure decreases the amount of blood entering the 
right heart and m that way diminishes pulmonary congestion and facilitates 
t ie clearing of pulmonary edema When the lungs are distended from with- 
out by positive pressure there are the additional effects (a) a lowering of 
ie negative pressure within the chest during inspiration and ( b ) a direct 
expu- 51 ^ P^y sica l pressure on the pulmonary capillaries, especially during 

When pulmonary edema is due to irritation and inflammation, resulting 
sure” P ermea kdity °f the pulmonary capillary walls, positive pres- 

respiration is at times less effective m clearing the signs of edema 
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A SURVEY OF THE SO-CALLED HEMOLYTIC 

ANEMIAS - 

By O H Perry Pteper, M D , F A C P , Philadelphia , Pennsylvania 

Introduction 

Pernicious Anemia and the Hemolytic Anemias Within the past few 
years, the problem of Addisonian pernicious anemia has been clarified by 
brilliant deductions and investigations until today, as a result, we have a 
satisfactory undei standing not only of the mechanism of normal blood 
formation and of the several disturbances of this process which may lead to 
the same disease picture, but also of the method of action of the replace- 
ment therapy which acts so specifically and marvelously to save the lives of 
such patients This is indeed a triumph to make us proud of those who ac- 
complished this achievement 

During this same period, interest in the anemias which arise from in- 
crease in erythrocyte destruction has not been lacking, but unfortunately no 
corresponding progress has been made Of course, something has been 
learned about individual forms such as hemolytic ictero-anemia and sickle 
cell anemia and a few additional forms of acute anemia from intense blood 
destruction have been identified A little also has been learned of the proc- 
ess of hemolysis itself, of the relation of the reticulo-endothehal system to 
erythrocyte destruction and of the cycle of pigment metabolism, but there 
are still huge gaps m our knowledge of the fundamental process of erythro- 
cyte destruction From the clinical side we are still dealing with individual 
entities and we lack any better common basis for grouping these various 
anemias together under the term “ hemolytic anemias ” than a belief that 
they result from increased blood destruction although they may differ widely 
in the mechanism and location of that destruction 

It is true that we have learned a great deal about pernicious anemia, but 
it may be that even about that disease there is more to be discovered One 
does not have to go very far back in memory to reach the days when per- 
nicious anemia was defined as an hemolytic anemia with abnormal red cell 
formation, and I can well remember hearing discussions as to whether a pa- 
tient with pernicious anemia exhibited sufficient evidence of hemolysis to 
justify the removal of the spleen We all spoke glibly of the hemolytic and 
the aplastic types of pernicious anemia and we actually did seem to benefit 
some of the more hemolytic cases by splenectomy I can recall several such 
patients and I wonder what they would today be diagnosed 

Undoubtedly there is an increased red cell destruction in pernicious 
anemia as is evidenced by the patient’s yellow color, the increased urobilin 
output and the enlargement of the spleen This increased hemolysis is 

* A Lecture delivered at the Medical College of Virginia on April 29, 1938, in con- 
nection with the Stuart McGuire Lectures and the Centennial of the institution 
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thought to occur because the red cells which are pi oduced by the pernicious 
anemia bone marrow are abnormal and are, therefore, more liable to de- 
struction either by wear and tear, by phagocytosis 01 by true hemolysis 
Nevertheless, we do not any longer include pernicious anemia among the 
hemolytic anemias, but it is interesting that the recent observations of 
Rhoads at the Rockefeller Institute tend again to place emphasis on the 
hemolytic aspect of this disease 

I have opened this survey of the hemolytic anemias with these lemarks 
on pernicious anemia to point out the lack of clear separation between the 
various groups of anemias It is, for this reason, that I used the term 
“so-called hemolytic anemias” in my title We use the term pernicious 
anemia, dyshemopoietic anemia, deficiency anemia, aplastic anemia on the 
one hand and the term hemolytic anemia on the other — but we must re- 
member that we are naming only what we believe to be the chief but pos- 
sibly not the only factor m the pathogenesis of any one form The separa- 
tion between the two groups is not as distinct as we are apt to think In- 
herently any disturbance of erythrocyte production will be reflected m 
erythrocyte destruction, any alteration in destruction will react on produc- 
tion If the cells formed in the bone marrow are fragile, short-lived or 
liable to destruction by the normal red cell destroying mechanism of the 
body, then obviously increased hemolysis will occur with secondary hyper- 
plasia of the blood destroying tissues, on the other hand, if abnormally rapid 
red cell destruction takes place, the bone marrow must, as long as it can, 
compensate by increased erythiopoiesis and the cells put into circulation will 
surely be immature and may be below standard m other ways as well And 
so a vicious circle tends to be established 

Each type of anemia will disturb both functions of what Krumbhaar 
named the “ hemolytopoietic system” Furthermore, if it is the newly 
formed red cells which are destroyed and if this destruction occurs chiefly 
m the bone marrow by the cells of the reticulo-endothelial system, which as 
you know is distributed in the bone marrow as well as in the lymph nodes, 
liver and spleen, then the separation between disturbed production and in- 
creased destruction becomes even more difficult One can arrive at a 
icductio ad absurdum if one wishes, by narrowing the problem down to 
wiether the red cells die as it were m irfeio or are slaughtered by a soit of 
lemolytic Herod promptly after birth It is the preponderance of the proc- 
ess, or the assumed initial fault which determines whether a given form of 
anemia is placed in one or the other group Many remain m doubt We 
are concerned at the time with those termed “ hemolytic ” and it is proper 

or us t lerefore, to review our knowledge of the fate of the red blood cells 
m the body 

mecf° ???W ^ E r ythi ocyte Destruction Before proceeding to discuss the 
hem^ niSmS excessive destiuction of red cells which lead to the various 
normal 1C ^ nemias > We should consider the fate of the erythrocyte in the 
fnree methods of red cell destruction are recognized — phago- 
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cytosis by the cells of the leticulo-endothehal system, especially in the 
spleen, destitution hy some hemolytic agent or condition of the plasma, 
and dissolution by simple wear and tear Of these three methods, it is the 
thud which m the normal would seem to he the physiologic fate of the red 
cells Best 1 states that approximately one billion erythrocytes wear out 
every minute and must, of couise, be replaced to keep the unit numbers of 
circulating red cells constant Even m the normal there is some phago- 
cytosis by the splenic cells and other cells of the reticulo-endothehal system 
but this is thought not to affect healthy erythiocytes The spleen has been 
called the graveyaid but not the slaughter house of the erythrocyte 
Nothing is known as to the fate of the stroma and pigment of a red cell 
which happens to bieak up at a distance from the spleen and liver which are 
the chief collectors of reticulo-endothehal phagocytes, but reticulo-endothehal 
cells are present m all lymph nodes and in small numbers are widely scattered 
through the body 

It is said that, as a rule, hemolysis of erythrocytes in the strict meaning 
of the word does not occur in the normal, because there is no demonstrable 
hemoglobin in the normal blood plasma However, this may be faulty rea- 
soning based on tests not sufficiently delicate, for if erythrocytes break down 
at a distance from their graveyard, pigment must be liberated into the 
plasma It is, of course, possible that local conditions, as for example in 
the spleen, may so altet the pH, the electrolyte pattern or the osmotic po- 
tentialities of the blood plasma as to predispose to the final breakdown there 
of aged or weakened corpuscles One can assume, for example, that the 
blood returning fiom the stomach during acid secretion is altered in its re- 
action and in its electiolyte pattern I have long been tempted to speculate 
on this point for the gastric vein which drains the stomach runs a curiously 
long course and eventually empties into the splenic vein or sometimes di- 
rectly into the portal vein If only this altered blood enteied the spleen, the 
theory would be easy For the present, however, we cannot go behind the 
accepted view that hemolysis does not occur in the normal Of one thing 
we can be sure and that is that whatever the method of red cell destruction, • 
the body carefully preserves for re-use the iron, the pigment and probably 
the other components of the erythrocytes, and that probably the stimulus to 
red cell production is to be found in the products of red cell disintegration 

Hemolysis and Hemolysins When we turn to consider hemolysis as it 
occurs in vitro and in vivo under a great variety of conditions, we find at 
once that we must not think of all hemolysis of erythrocytes as identical in 
mechanism, nor as a simple bursting of a liquid-containing cell with escape 
of its contents as the teim hemolysis might seem to imply It is important 
to remember that several methods of erythrocyte dissolution are included 
under this term hemolysis and that when one turns to the use of the term 
hemolytic anemia nothing more is implied than that the anemia results from 
increased erythrocyte destruction whether by phagocytosis or other means 

Perhaps it may not seem important in a consideration of the hemolytic 
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anemias foi us to review the various methods by which diffeient types of 
agents bung about destiuction of eiythiocytes, but it is impoitant that we 
should not allow oui familial lty with the action of hypotonic salt solution as 
a hemolytic agent to lead us to visualize all hemolytic piocesses as a simple 
matter of imbibition of fluid with a swelling of the cell and an assumption 
of a more and more sphei ical shape until rupture occui s We suspect that 
that is the mechanism at woilc in certain hemolytic anemias but in others we 
feel sure that the method of destiuction is far different and may or may not 
resemble one of the other methods which can be observed in vitio For ex- 
ample, such chemical hemolysins as ether, chloroform, benzene and alcohol 
dissolve the envelope of the corpuscle and its stroma, bile salts and saponin 
also dissolve the stroma , acids act as does hypotonic salt solution and so do 
alkalies except that some also dissolve the stroma Then theie are the spe- 
cific hemolysins such as are active m the hemolysis following a foreign blood 
transfusion and in the hemol) tic system employed in the W assei mann test 
Toxic substances without number may act as hemolysins including such 
widely differing agents as bacterial toxins, snake venom and even cold in 
susceptible persons who exhibit the Donath phenomenon Even this list is 
far from complete and not all act similarly — for example, cobra venom acts 
by removing the unsatuiated fatty acid from the lecithin molecule thus pro- 
ducing lyso-lecitlnn which is a violent hemolytic agent When we come to 
consider the hemolytic anemias we must keep our minds open as to the meth- 
ods by which the excessive red cell desti uction may be caused In some in- 
stances, it will be as obvious as in malaria, in others the weakness of the red 
cells apparently renders them easy victims to the normal destructive processes, 
m still others the presence of a known powerful toxin will seem to explain 
the pictures, but the process will not be the same in each nor will it be clear 
in all 


Hemolytic Anemias According to Mechanism of Hemolysis 

If we attempt to group the well-known forms of hemolytic anemia ac- 
cording to the pathogenesis of the met eased red cell destruction, we find 
something like the following 


l 


2 

3 

4 


T ABLE I 

Vault in th e Erythrocyte 

>?< Hemolytic ictero-anemia 
r] Sickle cell anemia 

■p-W .Hemolytic feature of pernicious anemia 
'T-Jy destruction of Erythrocyte 
W Malaria 

All ° T r T oya fe ver 

Allergic Hemolysis 
(a) Favism 

Chemicd^ 310 ^ ^ rug sensitivity Sulphamlamide, for example 

Exogenous — acetamlid, lead, snake venom 
W Endogenous 

I Ey bile salts in infants with jaundice 7 
Altered plasma pH 

conditioned — mdol m dogs on deficient diet 


(c) 
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5 Bacterial Toxin 

(a) B Wclchu infection 

(b) Unidentified infection as in some cases of acute hemol>tic anemia (Lederer) ? 

6 Mechanism Unknown and not Surely Hemolytic 

Cooley’s anemia 

Erythroblastoses of infancy 

Carcinomatosis ? ? 

7 Specific Hemolysins 

Following transfusion of incompatible blood 

8 Physical Agents Such as Cold 

Paroxysmal hemoglobinuria 

9 Excessive Destruction in Reticuloendothelial System 

Reticulo-endothehosis , Hodgkin’s disease 
10 Phagocytosis by Leukocytes 

So-called “ phagocytic anemia ” 

Obviously any such classification is open to criticism and no two persons 
would adopt exactly the same arrangement Some of the groupings are 
fairly certain, others very uncertain Everyone, I think, would agree in at- 
tributing the increased blood destruction of hemolytic ictero-anemia and of 
sickle cell anemia to the obvious abnormality of the red blood cells of pa- 
tients with these conditions and this is probably correct Yet it should be 
pointed out that although the red cells of ictero-anemia are fragile in hypo- 
tonic salt solution and habitually possess a spherical shape such as erythro- 
cytes assume as they approach dissolution in hypotonic solution, we do not 
know where or how these so-called spherocytes meet their end in the cir- 
culating blood Nor do we know what it is that brings about the sudden 
crises of hemolysis that characterize both ictero-anemia and sickle cell 
anemia Sometimes even a slight mtercurrent infection precipitates such a 
crisis of hemolysis and makes one wonder whether with the infection a bac- 
terial toxin enters the blood and produces an added hemolytic action, or 
whether there occurs with the fever some change in the reaction or electro- 
lyte pattern of the plasma, or merely a speeding up of the usual destructive 
function of the tissue phagocytes It is a reasonable but unproved assump- 
tion that the increased red cell destruction of these diseases is wholly due to 
a weakness of the cells themselves Such a weakness is demonstrable in 
ictero-anemia but not in sickle cell anemia, although the cells m both are 
obviously abnormal To which is added the further assumption that the 
enlarged spleen of ictero-anemia with its great increase m reticulo-endo- 
thelial phagocytes is a secondary feature responding to the need of disposing 
of the enormous number of dying erythrocytes 

In malaria and Oroya fever, the mechanism of red cell destruction by 
the parasites appears obvious If it is true, as has been reported in bird 
malaria, that the plasmodium attacks only youthful reticulated red cells, it is 
interesting to realize that the bone marrow’s response to the blood destruc- 
tion, floods the circulation with the very type of young cells on which the 
plasmodium thrives 

Favism appears to be the perfect example of allergic hemolysis — for the 
violent red cell destruction m this condition seems not to follow the first eat- 
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mg of the favus bean but only subsequent ingestions, or even inhalations of 
the odor of the plant It would seem that a specific hemolysin must be 
elaborated in such individuals The behavior of sulphamlamide in the oc- 
casional production of acute hemolytic anemia suggests at least that the fac- 
tor of idiosyncrasy enters m m some cases So perhaps this cause of hemo- 
lytic anenua should be classed as allergic rather than with the rest of the 
many exogenous chemical agents which quite regularly produce hemolysis 
In this latter group, one may use acetamhd and lead as examples The 
beautiful experimental work of Rhoads 2 and his collaborators has demon- 
strated that certain chemicals may cause hemolysis only when special con- 
ditions prevail — as for example, indol in dogs on a certain type of deficient 
diet — the indol apparently merel} accelerating the action of other hemolysins 
(Ponder 3 ) 

Some very interesting studies by Ham 4 in Minot’s laboratory and by 
Dacie, Israels and W llkinson 5 in England, shed further light on the matter 
of hemolysis by changes in the chemistry of the blood In some cases of 
chronic hemolytic anemia associated with paroxysmal nocturnal hemoglobi- 
nuria, a syndrome which has been named after its two Italian describers 
Marcluafava and Micheli, Ham was able to demonstrate that the nocturnal 
hemolysis was related to the elevation of the carbon dioxide content of the 
arterial blood and the associated decrease in the pH which occurs in sleep 
Counteracting this shift with sodium bicarbonate reduced the hemoglobi- 
nuria, while ammonium chloride, as might be anticipated, increased the 
physiologic shift and the hemoglobinuria This would seem to prove very 
prettily that the red cells of these patients are abnormally susceptible to 
hemolysis in plasma of increased acidity but within the physiologic range of 
pH variation Unfortunately, alkali medication, while temporarily bene- 
ficial did not cure the condition and excessive blood destruction followed the 
omission of the sodium bicarbonate An interesting review of some cases 
of this syndrome appeared lecently in the Quarterly Journal of Medicine 6 

Bacterial toxins such as that of the gas bacillus of Welch, undoubtedly 
cause hemolytic anemia m some infections, but there is much doubt and 
speculation as to how active in this respect other less virulent bacteria are 
t is tempting but unjustified to attribute the anemia of many infections to a 
hypothetical hemolytic toxin Similarly it is not known whether an infec- 
tion is responsible for all or some of the instances of so-called acute hemo- 
y ^ anemia of Lederer and others Even less is known as to the cause and 
ecianism of Cooley’s anemia and of the so-called erythroblastoses of m- 
anc y Some deny the presence of hemolysis m these conditions but it 
seems to me that the picture is so like that of other known hemolytic anemias 
the WC S ^ 0u ^ acce pt them m our hemolytic group even if we do not know 
a §ent or the method of increased erythrocyte destruction 
ie 1 dnaming types of hemolysis need little discussion here The 
lamsm of transfusion hemolysis is familiar to all of us, while hemolysis 
m uce by cold usually in syphilitic subjects, the hemolytic anemia m Hodg- 
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kin’s disease, and the occasional case of so-called phagocytic anemia are so 
rare as not to justify more than a passing mention 

Again we are impressed with the variety of methods by which destruc- 
tion of eiythrocytes is occasioned and the great number of conditions in 
which some mci eased blood destruction occuis Of course, the entire pic- 
ture of hemolytic anemia does not appear in all of these patients, but po- 
tentially it might and at times does 

Common Featuics of Hemolytic Anemia So far in this review we 
have been considering the mechanism which acts in the production of the in- 
creased red cell destruction which is the essential characteristic of any anemia 
which is to be classed as hemolytic We must now pass on to some con- 
sideration of the clinical and laboratory phenomena which are common to 
this group of conditions, then to some of the manifestations peculiar to the 
moie important individual entities and finally to the principles of treatment 
which apply to the hemolytic anemias in general 

Although there are many mechanisms of increased blood destruction and 
many hemolytic anemias, there is a remaikable constancy m the manifesta- 
tions common to the entire group These fall naturally into three groups 
(1) the immediate evidences of the increased blood destruction, (2) the 
compensatory hyperplasia and hyperactivity of the reticulo-endothehal sys- 
tem and (3) the evidences of regenerative activity of the hemopoietic blood 
producing tissues 

Of course, these phenomena will appear m different degrees and com- 
binations m different varieties of hemolytic anemia, depending upon the 
severity and rapidity of the blood destruction, the duration of the process, 
the integrity of the blood forming tissues, et cetera But by and large, 
every case of hemolytic anemia shows to some degree the same phenomena 
and so we may properly speak of the symptom complex of hemolytic anemia 

Blood destruction liberates hemoglobin into the plasma m amounts pro- 
portionate to the number of erythrocytes destroyed This pigment in 
amounts far m excess of that derived from normal degrees of blood de- 
struction, tends to follow the normal course, being absorbed by the Kupffer 
cells of the liver and other cells of the reticulo-endothehal system to be ex- 
creted as bile, largely reabsorbed from the bowel, and re-utilized How- 
ever, the amount of reabsorbed pigment now in the form of urobilinogen is 
apt to be so great that some tinges the skm of the patient and some escapes 
through the kidneys in the urme A yellowish facies and urobilin m the 
urine thus become common features of any hemolytic process of sufficient 
severity or chromcity, as was noted at the beginning of this paper, m dis- 
cussing pernicious anemia If the hemolysis is of still higher grade and 
the liberated hemoglobin reaches a figure of 0 7 gram per 100 c c of cir- 
culating blood, hemoglobin itself tends to pass the kidney filter and hemo- 
globinuria, another phenomenon common to many hemolytic processes, ap- 
pears, as for example m black water fever and m the so-called Marchiafava- 
Micheli syndrome of nocturnal hemoglobinuria It may be worth mention- 
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ing that from the point of Mew of these phenomena, there is little or no dif- 
ference between an acute and primary attack of hemolysis with the rapid 
appearance of anemia, and an episode of increased blood destruction such as 
occurs in the couise of a chronic hemolytic anemia, such as ictero-anemia or 
sickle cell anemia 

The next feature common to hemolytic anemias is the hyperplasia of the 
reticulo-endothehal cells or to return to the usual simile of the graveyard — 
an enlargement of the cemetery No doubt all the leticulo-endothehal sys- 
tem participates in this increased activity but we recognize it only in the en- 
largement of the spleen and perhaps the liver which occurs in almost ever}' 
hemolytic process acute or chronic The spleen is in man the largest mass 
of reticulo-endothehal cells and a demonstrable splenomegaly is accordingly 
expected in hemolytic anemias Quickly befoie the question is asked, I 
must hasten to mention one important exception The spleen is enlarged in 
sickle cell anemia only m the eaily stages and seems to go on to a reduced 
size as the disease progresses probably as a result of a fibrotic overgrowth, 
perhaps from irritation by phagocytized material 

Active regeneration of blood, or er} thropoiesis, is another phenomenon 
characteristic of hemolytic anemia This again varies greatly accoi ding to 
the rapidity of the blood destruction, the chiomcity of the process, the con- 
dition of the bone marrow and indeed the age of the patient In all in- 
stances, however, the changes m the blood picture are m the same direction 
- first occurs anemia or an increase in anemia, then after a variable tune lag 
there appear immature ted cells — erythroblasts and reticulocytes — and to 
some measure the anemia is halted or conquered At the same time the 
number of white cells is increased by the appearance of more and more im- 
mature members of the mariow senes — polymorphonuclears and myelocytes, 
probably due to the effect of active erythropoiesis on the adjoining leuko- 
poietic centers m the marrow 

For many years, it has been assumed that the urobilin output and the 
evidences of regeneration in the blood bear some relationship m a lough way 
to the degree of blood destruction Josephs 7 at Johns Hopkins has been 
attempting recently to express these relationships m the form of an equi- 
ibrium The many variables m the problem make this a very difficult 
matter For example, any disturbance of blood production in either direc- 
1011 will confuse the picture as, for example, such an increase m red cell pro- 
uc ion as becomes established m hemolytic ictero-anemia or, on the other 

n - such failure of bone marrow function as may eventually result 
Josep s has also found it difficult to work out the balance when there is any 
great number of nucleated red cells — for while such erythroblasts are, of 
eomse, immature forms analogous to reticulated red cells, yet erythroblastosis 
may well be a deviation from normal red cell production and not merely a 
moi e active regeneration As we will see when we come to discuss the mdi- 
a remolytic anemias, some exhibit more erythroblastosis than do others 

seems proper, however, to include both those that do exhibit marked 
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erythroblastosis and those m which blood regeneiation is evidenced by the 
more usual reticulocytosis, together in the group of hemolytic anemias 

Leukocytosis of cells of the marrow series, as has been mentioned, is a 
common feature of the blood picture of hemoljtic anemia during the regen- 
erative stage This again is veiy \ariable and tends to be more marked in 
infants in whose blood there may appear not only a considerable number of 
youthful neutroplules — a shift to the left — but even ni} elocytes It is im- 
portant to remember this ncutrophile leukocytosis of hemolytic episodes and 
avoid the error of using it as an argument in favor of an infectious basis for 
the hemolytic process m a given case 

There is still another feature of a number of the hemolytic anemias which 
deserves comment This is the presence of a strong familial and hereditary 
tendency governing the incidence of certain of the diseases in this group 
Hemolytic ictero-anemia and sickle cell anemia are the familiar exemplars 
of this fact but the erythroblastic anemias of infancy and Cooley’s anemia 
of infants of Mediterranean stock also show a familial tendency which, how- 
ever, may be due more to conditions of life than to any true hereditary fault 
At any rate, the presence of a congenital hereditary fault is not recognized in 
these syndromes as it is m ictero-anemia and sickle cell anemia Heredity 
is an important influence in many diseases of the hematolyto-poietic system 
and is not limited to these hemolytic anemias For this reason, this aspect 
of the hemolytic anemias should not be too much emphasized It is, how- 
ever, worth noting in passing that blood groupings and allergic sensitivities 
which may play a part in certain hemolytic processes are also determined by 
heredity 

Cei tain of the Hemolytic Anemias Let us now briefly consider certain 
of the individual hemolytic anemias (a) Hemolytic ictero-anemia which 
was formerly called “ hemolytic icterus ” 01 “ acholui ic jaundice ” deserves 
special mention for it is so characteristic of the whole group In this dis- 
ease, the increased blood destruction seems to depend upon an hereditary 
congenital abnormality of the erythrocytes which we recognize by the les- 
sened resistance of these cells to hypotonic salt solution m vitro and by their 
spherical shape Apparently this defect renders these cells liable to prema- 
ture hemolysis by the normal erythrocyte destroying mechanisms of the 
body, and excessive blood destruction is readily induced if anything occurs 
to increase the conditions favorable to hemolysis Depending, therefore, 
on these factors the members of a family with red cells of this type may vary 
much in their manifestations of disease One individual will be m apparent 
health with no anemia and only a slight yellowness of the skin, a slight 
urobilmuria and a slight enlargement of the spleen Another will be mod- 
erately anemic while a third may be m extreme anemia with fever, a huge 
spleen, distinct jaundice of skin and blood seium and with much bile pig- 
ment and urobilin in the urine This variability m the activity of blood de- 
struction explains the faulty view formerly held, that there was an acquired 
form of this disease — the true explanation being that such individuals al- 
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though born with the same susceptible cells never exhibited the clinical phe- 
nomena of increased led cell destruction perhaps until middle age Often 
careful questioning will, however, elicit a history of an attack or attacks of 
previous yellowness which were mistakenly diagnosed catarihal jaundice, or 
the family history will contain the record of the death of a child with the 
picture of an acute infection and se\eie anemia 

Apparently the margin of safety against hemolysis of the ei)throcvte in 
such individuals must be \ ery nai 1 ow f 01 as we have said any mtei curi ent 
infection may throw such ail individual into a violent erythroclastic crisis 
which the French term a “ crisis of deglobulization ” Characteristically 
the patient has many such episodes of greatly increased blood destruction 
before coming to the curative opeiation of splenectomy Death, if it oc- 
curs, does so as a rule from intense anemia after blood regeneration has 
failed to keep pace with the excessive blood destruction 

The blood pictuie reveals evidence of the rapid red cell production by the 


presence of increased numbers of young reticulated erythrocytes — sometimes 
three-quarters of all the red cells are still 3 r outhful enough to exhibit poly- 
chromatophiha m the usual' stained spread and reticulocytosis when stained 
with brilliant cresyl blue or some other of the vital stains Nucleated red 
cells may be present with the reticulocytosis but not as a lule m the enormous 
numbers which may appear in certain other hemolytic anemias Usually 
many of the red cells in the stained spread appear small and deeply stained 
Less high reticulocyte percentages will, of course, be found if hemolysis 
lessens and eventually m severe cases when the long overworked bone mar- 
row fails, the blood picture may be that of aplastic anemia 

Splenectomy greatly reduces the total of the reticuloendothelial blood de- 
stroying tissue and so lessens the degree of hemolysis, it has little or no 
effect upon the inherent red cell abnormality which being inherited persists 
through life It is amazing how much improvement may follow sple- 
nectomy m the face of the continuance of the fundamental fault m the 
erythrocyte 


(b) Sickle cell anemia resembles hemolytic ictero-anemia m many ways 
oth are characterized by a congenital hereditary familial defect in erythio- 
poiesis Both are characterized by crises of hemolysis with the same symp- 
toms the same evidences of increased blood destruction, the same evidences 
0 ood regeneration Individuals with either of these congenital red cell 
normalities may exist for years without any crisis of hemolysis and with- 


out anemia- 


-or may succumb to intense hemolytic anemia Both may show 


some degree of bone absorption but this phenomenon is far more marked in 
^ n n ff ° ther hemol y tlc anemias and will be discussed later 
fault 1 CI GnCes between the two diseases do, however, exist The sickle cell 
au is found almost, if not exclusively, m those of the negro race, the 
1 n ot sickle cell anemia while enlarged at first, tends to become fibrosed, 
Also C i an< ^ 1S °^ ten mar Ledly adherent to the neighboring peritoneum 
ln le Slc kle cell crisis of hemolysis there is more apt to be abdominal 
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pain, leg ulcers aie more common and gall stones less common than in 
hemolytic ictero-anemia 

Of course, the red cell fault differs m the two, the erythrocytes of 
sicklemia are not less resistant than normal to hypotonic salt solution, but 
do exhibit the typical sickle shape — sometimes in the stained spread and al- 
ways upon standing in the hanging drop or under any conditions which 
lower oxygen tension Even less than in hemolytic ictero-anemia can one 
see the connection between the abnormality of the red cells and their exces- 
sive destruction 

(c) So-called paioxysmal hemoglobinuria has been discussed and is only 
mentioned again because of the many similarities which the individual crises 
of hemolysis of this syndrome bear to those of hemolytic anemia and sickle 
cell anemia It is unfortunate that the name “ paroxysmal hemoglobi- 
nuria ” has been attached to this syndrome for the hemoglobinuria is only 
an outward and visible sign of a severe hemolytic episode As we have 
said, this condition occurs almost exclusively in late syphilis , there is a spe- 
cific hemolysin present m the blood and the crises of hemolysis are precipi- 
tated by exposure to cold It must be remembered that hemoglobinuria may 
occur in any hemolytic episode if the amount of liberated hemoglobin is suffi- 
cient Paroxysmal hemoglobinuria is a special case 

( d ) Next we must mention the so-called idiopathic hemolytic anemias, 
both acute and chronic Obviously fiom their name little or nothing is 
known concerning their etiology, nor is there any obvious congenital fault 
in the erythrocytes nor any recognized hemolysin or chemical change m the 
plasma Thus even in a field where we know little, these syndromes de- 
serve the term “ idiopathic ” which is an admission of even greater ignor- 
ance Various eponymics are also applied to these anemias of which 
Lederer’s name is the most commonly used 

Again there is a great deal of similarity between the attack of such acute 
idiopathic hemolytic anemia and the individual episode of hemolvsis m one 
of the other hemolytic anemias we have discussed Perhaps such an anemia 
sometimes is the actual unrecognized cause of the so-called idiopathic 
anemia, in other instances there may be an unidentified acute infection pro- 
ducing an active hemolytic toxin , in still others some allergic incident simi- 
lar to that m favism may be responsible Certainly, we must remember not 
to stress too much the fever and the leukocytosis as evidences of the pres- 
ence of infection for these symptoms are usually present in hemolytic epi- 
sodes of non-mfectious nature For the present, we had better admit our 
ignorance and continue to call these cases “ idiopathic ” unless we accept as 
applicable to the whole group what Ham 4 found m a few cases As I told 
you, he demonstrated m cases of chronic hemolytic anemia that the red cells 
were neither unduly fragile in hypotonic salt solution nor of the sickle cell 
variety, but were abnormally susceptible to hemolysis m plasma of increased 
acidity within the normal range as occurs during sleep If this evidence 
proves to be widely applicable, it supplies us with a further red cell fault 
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which would make these cases moie nearly analogous to the bettei under- 
stood hemolytic anemias 

( e ) The only remaining hemolytic anemia entities which need to be dis- 
cussed are the erythroblastic anemias of infants and Cooley’s anemia of in- 
fancy and childhood There is no agreement as to whether these conditions 
are truly hemolytic, Magnei,® foi example, m a very recent textbook of 
hematology, places them all under dyshemopoietic anemias However, it 
seems to me that the resemblances which these conditions bear to the better 
known hemolytic anemias ai e too great to be ignored In both the erythro- 
blastoses of infancy and Cooler’s anemia, there is a familial incidence, 
jaundice, splenomegaly, anemia and a markedly legenerative blood picture 
with enormous numbers of nucleated red cells and young neutrophiles and 
myelocytes No fault has, however, been demonstrated m the red blood 
cells although Cammopelros 9 claims that an increased resistance to hyper- 
tonic salt solution is just as constant m Cooley’s anemia as the reverse is in 
hemolytic ictero-anemia It is hard for me to believe that these anemias are 
not primarily hemolytic although those who take the opposite view stress the 
occasional absence of jaundice and the fiequent failure to find uiobilmogen 
m the urme These objections do not seem very important to me, especially 
when we remember that it is necessary for bile to enter the bowel, there be 
converted into urobilinogen and then be reabsoibed into the blood, m order 
for urobilinogen to appear m the urme In these infants, it may well be 
that this cycle is not completed 

if) Miscellaneous Time will not permit a discussion of the many 
other episodes of hemolysis from miscellaneous causes, which result in more 
or less anemia — but it should be said that in general they all resemble the 
acute crisis of hemolysis in hemolytic ictero-anemia or sickle cell anemia 
The acute hemolysis after transfusion of incompatible blood is one example 
of this, the erythroblastic blood picture of chronic acetanihd intoxication 
resembles that of certain other hemolytic anemias, the acute hemolytic 
anemia produced by sulphamlamide resembles a blood crisis m ictero-anemia 
t is helpful to keep these resemblances in mind 

The Bone Marrow and Bone Changes in Hemolytic Anemia 

I have carefully avoided trying to describe the bone marrow in the vari- 
ous conditions we have been discussing I have done this because it is my 
opinion that there is little to be gained from doing so During active blood 
regeneration m response to blood destruction the marrow is red and hyper- 
n , 1C j We cannot yet surely distinguish the erythropoietic process which 
00 S t lc emulating blood with 1 eticulocytes from that which frees enor- 
not US IUlm ^ ers nucleated red cells into blood stream In infancy, we are 
as SUl ? nsec ^ to find hemopoiesis still going on in the liver and spleen as well 

!n le narrow But when we have made these statements we have said 
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about all we can and we aie not any ncarei an understanding of the matter 
Foi the present, it seems better to speak in terms of physiologic processes 

In speaking of the bone mariow it is interesting to remember that 
osteoporotic changes in the bones themselves occur in a number of the 
hemolytic anemias These have been described in hemoljtic ictero-anenna, 
sickle cell anemia and especially in Cooley’s anemia It seems probable that 
this osteoporosis which appears chiefly in the bones of the skull and the long 
bones is an evidence of the invasive action of the very markedly hyperplastic 
red marrow m such cases In patients with less hemolysis and therefore 
less active red blood cell production, or m those in whom the process had not 
continued sufficiently long, the bone changes may be absent Such bone 
changes may, therefore, be non-specific and merely the result of very active 
hemopoiesis and are to be included among the features common to the severe, 
continuing cases of hemolytic anemia of anj'- kind This should be subject 
to experimental proof 

Piognosis and Treatment We come next to the question of the prin- 
ciples of prognosis and treatment of the group of hemolytic anemias It is 
easy to say of prognosis, as mathematicians say of so many things, that it is 
a function of a number of variables This, of course, is the gist of the 
matter for the variables are many and include the continuance or cessation 
of the hemolytic activity, the severity of anemia and the regenerative ability 
of the bone marrow If the factor causing the excessive hemolysis can be 
eliminated, the prognosis will depend upon the degree of anemia already 
established and the possibility of carrying on with transfusions until red ceil 
production has caught up with the needs of the body If, on the other hand, 
one cannot remove or reduce the hemolysis then obviously the prognosis is 
bad and often eventually hopeless Individuals with sickle cell anemia have 
a poor prognosis and the majority die before reaching middle age On the 
other hand, hemolytic ictero-anemia is compatible with long life m those m 
whom there occurs little hemolysis or in whom hemolysis is reduced by sple- 
nectomy In Cooley’s anemia, the outcome is always fatal and the prog- 
nosis in the erythroblastic anemias of infancy is almost as grave 

The same principles of treatment apply to many of the hemolytic 
anemias If hemolysis is severe and anemia is increasing, it is obvious that 
repeated transfusions may be indicated whether the hemolysis is an isolated 
incident as in sulphamlamide intoxication or is one episode of a hemolytic 
ictero-anemia 

Of course, everything must be done to remove the cause, if possible, but 
where this resides in a congenital fault of the red cells it is apparently im- 
possible to do so In hemolytic ictero-anemia, therefore, one must accept 
the continued presence of susceptible red cells but one is able to cut down the 
hemolysis by removing, by splenectomy, the chief collection of reticulo- 
endothelial cells Very beneficial in hemolytic ictero-anemia, this operation 
is of no value in sickle cell anemia nor apparently in most cases of chronic 
hemolytic anemia with nocturnal hemoglobinuria, although m an occa- 
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sional case, splenectomy does seem to give benefit This led Ham to specu- 
late as to whether the spleen does not piovide a region with sluggish circula- 
tion and, therefore, a pH sufficiently lowered to predispose to hemolysis of 
susceptible cells — another example of conditioned hemolysis Cooley be- 
lieves splenectomy may prolong life in the disease to which his name is at- 
tached, but others do not agree 

It is interesting that m instances of hemolysis following transfusion of 
incompatible blood there tends to occur severe kidney disturbance with anuria 
and often with death This may be prevented or treated, with success in 
some cases, by the administration of alkali No such interruption of renal 
function occurs with the hemoglobinuria which occasionally appears in the 
episodes of hemolysis of other hemolytic anemias except occasionally in 
malarial black water fever 

Again, we find ourselves considering treatment in terms of attempted 
correction of a disturbed physiologic process Specific treatment we lack 
What we can do depends upon our proper interpretation of the mechanisms 
bringing about the anemia in each patient 


Conclusion 

We have arrived at the end of our survey of the hemolytic anemias and 
as is customary we think back over what has been said m the hope of arriv- 
ing at some definite and useful conclusions As I do this, I realize that there 
is little constructive or helpful in what has been said It has, I am afraid, 
been destructive rather than constructive We have found that our knowl- 
edge, understanding and treatment of the hemolytic anemias are in a far less 
satisfactory state than they are in pernicious anemia and the deficiency 
anemias We have seen that there is no universal agreement as to which 
anemias are hemolytic and we have learned that there are a number of dif- 
ferent mechanisms of red cell destruction, all of which we casually group to- 
gether under the term hemolysis And we are led to suspect that often two 
a gents are active in producing the red cell destruction — one acting only when 
the cells have been conditioned by the other W e have reviewed a few of 
t ie more distinct entities only to find that we are not sure even in these, of 
tie pathogenesis and that our treatment is satisfactory in but few and not 
specific m any It is a discouraging state of affairs 

On the bright side, however, a few claims may be made W e have dis- 
covered that the anemias grouped together under the term hemolytic have 
finny futures m common in their causation, symptoms, manifestation of 
tion ^ estructlon > ln the evidences of hyperactivity or erythrocyte produc- 
> in the blood pictures and in the principles governing prognosis and 
ent % an appreciation of these group behaviors and by an mter- 
that t}° n ^ eSe ^ lseases m terms of disturbed physiology, it would seem 
. iere 1S hope for a clearer understanding of the whole problem By 
as t t kf°°d destroying and blood producing mechanisms and tissues 
rre a f e( f parts of one system we are led to anticipate and understand 
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man) of the manifestations of a disorder which maj in its name suggest a 
disturbance of but one-half of the hcmolytopoietic balance Ultimate un- 
dei standing awaits furthei knowledge and to this end — research in the lab- 
oratory and the hospital, study of experimental anemia in animals, and of 
the disease in man must be continued 
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THE CURVES OF THYROXINE DECAY IN MYX- 
EDEMA AND OF IODINE RESPONSE IN 
THYROTOXICOSIS: THEIR SIMI- 
LARITY AND ITS POSSIBLE 
SIGNIFICANCE - 


By J Ii Means, M D , F A C P , and J Lerman, M D , 
Boston, Massachusetts 


In 1924 Segall and Means 1 published a curve which lepresented the 
average of the basal metabolic responses of a series of thyiotoxic patients 
to subtotal thyroidectomy, without the previous administration of iodine 
They called this the detoxication curve About a year later Starr, Segall 
and Means 2 published a curve similarly obtained and constructed, repre- 
senting the basal metabolic response of a similai series of thyrotoxic patients 
to the oral administration of iodine f 

The impressive feature of these two cuives was that, save for a post- 
operative hump on the thyroidectomy curve, the two were, m shape and rate 
of descent, close to identical i 

This identity, or close similarity, of the basal metabolic response of the 
thyrotoxic person to removal of most of his thyroid, on the one hand, and to 
the flooding of his system with iodine, on the other, has ever since greatly 
interested us At the present time we believe that we can throw some light 
on its significance 


It is pertinent to point out first, however, that in 1928 Means, Thompson 
and Thompson 4 reported fuither observations on the response of thyrotoxic 
patients to iodine and drew therefrom certain conclusions Among these 
conclusions were the following (a) that iodine causes a characteristic 
diminution m the intensity of the intoxication in toxic goiter, (b) that such 
a response is obtainable at any stage of the disease, and (c) that iodine does 
not affect the course of the disease A diagrammatic schema was provided 
which indicated these relationships J 

Studies on the iodine response in toxic goiter have been continued and 
lave shown that as biologic reactions go it is an amazingly constant and 
Pic ictable affair We have published from time to time composite curves 
r groups of cases arranged on the basis of preiodme metabolic rate In 
t.nres 1 and 2 will be found our latest study of this sort The individual 
cunes were those from unselected cases of toxic goiter making iodine re- 
sponses, m which a level of metabolism had been satisfactorily observed 

stracMo°lhp^'i Thyroid Clmic of the Massachusetts General Hospital Presented in ab- 
pubhcation May^ pf* 1933 -^ mencan Physicians, Atlantic City, May 1937 Received for 

easel ^Qi7 g T ap ^ s ’ P lease see the original papers, or Means, J H The thyroid and its dis- 
fSee or Llppi r cott - 3 figure 42 

figures 47 48and 4 g aper ° r ^ EANS ’ J ^ The thyroid and its diseases, Lippincott , 3 1937, 
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befoie iodine administration was begun Figure 1 shows the actual com- 
posite for each group (sepaiation into groups being on the basis of each 
ten-point interval of preiodine basal metabolic rate) together with the num- 
ber of cases from which the group aveiage curve was made The average 
curve weighted, for the entire lot is shown by the heavy line 



Fig 1 Iodine response in 240 cases of toxic goiter Divided into groups in accordance 
with preiodme basal metabolic rate level (Years 1930-35, inclusive ) The lines are the 
composite for ekch group The heavy line is the weighted a\erage for the entire group 
The numbers on the curves indicate the number of individual cases in each group 

The curves of figure 1, including the weighted average, or composite, 
were replotted on semilogarithmic paper On this, up to the tenth to 
twelfth day they approached straight descending lines, after that, they 
tended to level off Absolutely straight lines were then drawn, as closely 
as possible, through the points up to the twelfth day, and these in turn were 
replotted on ordinary coordinate paper The result was the family of 
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smooth curves shown in figuie 2 11ns giapli may be taken to repiesent 
what may be leasonably called the standard iodine response 

Another basal metabolic phenomenon of pi ease and predictable nature 
is delineated by what Boothby r " “• 7 ’ 8 and his co-workers have called the cuive 
of thyroxine decay This may be defined as the curve traced by the basal 
metabolism of a subject whose supply of thyroid hormone is suddenly in- 
terrupted Such a cessation of hormone supply might occur when, m an 
athyreotic person maintained at a standard level of metabolism by thyroid, 



Fig 2 Iodine response in toxic goiter Same data as shown m figure 1, but smoothed 

as described in text 

the administration of thyroid was suddenly stopped, or when, in the case of 
a person possessed of a functioning thyroid, the gland was totally removed 
A group of such curves is shown m figure 3 They are very similar in con- 
tour one to another That is to say, stoppage of supply of thyroid hormone 

produces, as does lodmization, in thyrotoxic persons, an amazingly constant 
result 

^ is to be noted that six of the curves in figure 3 are from an approxi- 
mately standard level of metabolism A composite has been made of these 
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six and is shown by a heavy line Three curves starting above standard 
are also shown in figure 3 and a composite made of them is also indicated by 
a heavy line When the point of origin of the upper composite curve is 
shifted so that standaid metabolism falls on the zero day, then that portion 
of the composite above standard becomes merely the continuation of the 
composite of the lower six curves 

As m the case of the iodine lesponse curves, the composite of the six 
decay cuives was plotted on semilogarithnnc papei On this when deducting 
the limiting value of minus 40, or 60 per cent of standaid, from each point, 
an essentially straight descending line is obtained 



Fig 3 Thyroxine decay in myxedema Individual curves obtained by various ob- 
servers, together with two composites, one for six curves starting near basal metabolic rate 
0 and one for three curves in the neighborhood of basal metabolic rate plus + 20 If the lat- 
ter is pushed to the left it will be found to form a natural continuation of the former 

The data of thyroxine decay and iodine response suggest curves of the 
type y — C- \-Ae~ n or so-called exhaustion curves Here, y is the per 
cent of standard metabolism at any given time, t, C the per cent of standard 
metabolism which the curve approaches as a limiting value, A the increment 
of metabolism above the limiting value at an arbitrary zero day , and e~ % the 
exponential constant In the case of thyroxine decay, the limiting value, 
C, is the myxedema level of minus 40, or 60 per cent of standard, and A 
becomes 40 if the zero day is arbitrarily chosen at 100 per cent (+0) of 
standard Thus the curve becomes y = 60 + 40 e~ u It should be noted 
that the composite thyroxine decay curve starts at plus 2 m figure 3, but for 
convenience m calculation the zero day was shifted one day to the right to 
make it coincide with standard metabolism 

From the composite decay curve of figure 3, the value of k was calculated 
for each day These values are more or less uniform up to the 35th day 
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This coi responds to that poition of the cuive which shows a steady descent 
and which appi oximates a stiaight line on semilogarithmic papei The 
remainder of the curve levels off for a few days and then falls at a some- 
what slower rate Consequently the values of k for the fit st 35 days only 
were averaged and the aveiage of 0 0421 used in the equation which becomes 
y = 60 + 40 e' 0012U The theoretical curve “ 1 ” described by this equa- 
tion is shown m figure 4 



Fig 4 Theoretical curves for thyroxine decay (T) and for iodine response (I), to- 
gether with the actual points from which they were derived Curve I was plotted so that 
nasal metabolic rate ± 0 fell on the same day as basal metabolic rate zh 0 tor Curve T 


In like manner the composite of iodine response may be tepresented by 
a similar equation However, it is necessary to make one assumption, 
namely, that the rapidly falling metabolism produced by iodine, if uninter- 
rupted by other factors, would eventually reach the myxedema level of minus 
That would be true if the delivery of thyroid hormone to the blood 
were completely blocked by iodine for a considerable period of time If 
tris assumption holds, then C is 60 m this case also The metabolism at 
Ze ^ ls 145 per cent and therefore A = 85 Thus the equation becomes 
^ ~7 ^ 85 e~ ] ( The values of k were calculated for the first twelve days 

°und to vary from 0 0342 to 0 0480, the average being 0 0409 From 
fi^ur^T* 1011 ^^^O-j- 85 e~ 00i00t , the theoretical curve is plotted m 

re It is almost identical to curve “ T ” This we consider a fact of 
great sigmfic ance 

by I 11 ,^ tW ° curves > “ T ” an d " I,” may also be constructed mechanically 
F ln g the data on semilogarithmic paper, after subtracting the limiting 
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value of 60 fiom every individual point and then di awing the best possible 
stiaight lines tluough the coi responding groups of points The curve “ I ” 
is prolonged downward and the curve " T ” upward The straight lines 
and their prolongations aie then replotted on ordinary coordinate paper 
These are not shown graphically because they are so nearly identical to those 
shown in figure 4 
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Fig 5 Iodine response and thyroxine decay in same patient On the left is shown the 
response to iodine when the patient was naturally thyrotoxic and on the right to cessation of 
thyroid administration when she was artificially thyrotoxic To each of these for compari- 
son is fitted Curve T from figure 4 

The curve “ T ” depicted in figuie 4 is essentially similai to the thyroxine 
decay curves described by Boothby In fact, it is composed m part of 
Boothby’s data The exponential equation described by the latter is similar 
to the one given above These exhaustion curves, as Boothby contends, may 
describe a monomolecular type of reaction m which the reacting substance is 
the concentration of thyroid hormone in the tissues However, an ex- 
ponential curve or a straight line on semilogarithmic paper does not neces- 
sarily indicate a monomolecular reaction On this point we concur with 
Rabmowich 0 We have no means of deciding at present whether we are 
dealing here with a monomolecular reaction or not The demonstration by 
Rabmowitch, that the values of the exponential constant, k, in one curve 
of Boothby’s obtained between daily mteivals, vary considerably, is not a 
valid argument against a monomoleculai type of reaction Experience in- 
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dicates that the decline in metabolism of any one myxedema patient does 
not follow a smooth cuive As the number of obseivations increases, the 
composite approaches a smooth curve The values of k are bound to vary 
as much as the individual daily metabolic rates In our own calculations 
the values of k up to 35 days were i datively constant 

The actual data from w Inch curves “ T ” and “ I ” were constructed are, 
for comparison, also shown in figuie 4 The iodine lesponse data follow 
curve “ I ” very closely until the twelfth day is reached , then they flatten 
out The thyi oxme decay data follow curve “ T ” very closely, except 
for an intei val between the fortieth and fifty-fifth day Heie the actual 
data fall above the theoretical cuive This discrepancy may be the result 
of the small number of obseivations in this segment of the curve 

A recent case has provided us with some rather unique infoimation 
which bears upon the relation of iodine response and thyroxine decay 

The patient Miss L (M G TI 340286), aged 26 years, entered the 
hospital with moderately severe, classic exophthalmic goiter The curve 
obtained on lodnuzation is shown m figure 5 She had a subtotal thy- 
roidectomy and postoperatively ran a substandard rate Psychosis also 
developed The Psychiatric Service, to which she was tiansf erred, raised 
her metabolic rate to about plus 60 by administration of thyroxine (in order 
to discover whether this would alter her psychosis) On cessation of this 
medication a decay curve from this high level was obtained It also is 
shown m figure 5 The sti iking feature is that the two curves are essen- 
tially alike, although one is due to lodimzation when the patient was spon- 
taneously thyrotoxic and the other to the stopping of thyroid administration 
when she was artificially thyrotoxic 


Discussion 

Let us now review these facts and consider what they may signify 
First, we have the fact that m spontaneous thyrotoxicosis, taking out 
most of the thyroid gland has the same, or close to the same, metabolic result 
as lodimzation 

Next, we find that the composite cuive of thyroxine decay m myx- 
ematous persons and the composite curve of iodine response m thyrotoxic 
persons appear to be natural segments of a single long curve extending from 
^ugh level of basal metabolic rate to a level m the neighborhood of minus 
. ^ Last the upward prolongation of the thyroxine decay curve gives 
e approximation to the iodine response curve and the downward pro- 
s ion of the iodine response curve gives a close approximation to the 
thyroxine decay curve * 

y> have an example in one and the same person, Miss L , of 


Fmall 


^ AXO.VC till C^vctllipie 111 UUC auu UIC Sdlllt: JJCI&UU, 1YJ.1&S D, UI 

whe^sl^^^^ 6 Slmi ^ an ty of the metabolic lesponse to iodine at a time 
le was spontaneously thyrotoxic, to that of cessation of thyroid 

tions 10 > 11 lrninar y statements of these relationships have been made in previous publica- 
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medication when she was aitificially so We know that the metabolic curve 
delineating one of these events was actually one of iodine response, that 
delineating the othei actually one of thyroxine decay, and they are quite 
alike 

These seveial facts, all of which indicate the identity, or at least the close 
similarity, between the effect of lodimzation of the thyrotoxic patient and 
thyroidectomy, and between iodine response and thyroxine decay, seem to 
us consistent with the theory that iodine response in spontaneous thyrotoxi- 
cosis actually is dependent on thyioxine decay, that the effect of iodine m 
spontaneous thyrotoxicosis is to block the dehveiy of thyroid hormone from 
gland to body, and serves for a time at least to depnve the subject of hor- 
mone as effectively as removal of the hormone factory This coriesponds 
to the penod during which thyroid follicles are filling up with newly-formed 
thyroid hoimone as the result of shift m chemical equilibrium produced by 
iodine 12 

Fuithei collateral evidence of thyroid block might be obtained by analy- 
sis of blood and other tissues for concentration of thyroid hormone Thus 
far dn ect attempts to measure thyroid hormone have been difficult, although 
Lunde, 13 in 1929, reported that the alcohol-insoluble fraction of iodine de- 
ci eased as the inorganic iodide increased in the blood of patients receiving 
iodine Indirect evidence of this deciease in thyroid hormone in the blood 
has recently been suggested by Salter and Craig 14 They obtained a 
“ vicarious ” or “ indirect ” elevation of metabolism of surviving tissues 
treated with blood from hyperthyroid patients As the basal metabolic rate 
fell in response to iodine therapy, this “ vicarious ” metabolic response also 
declined 

One reservation is m ordei Consider for a moment thyroxine decay 
from a high level This may be observed either in the thyroidless (eg 
myxedematous) subject or in the normal subject Should the basal meta- 
bolic rate of a totally thyroidless subject be raised to plus 60 by thyroid 
administration, his metabolism might be expected to fall, upon cessation 
of thyroid administration, along a curve like curve " T ” m figure 4 until 
a level of about minus 40 basal metabolic i ate had been reached Should the 
basal metabolic rate of a normal subject be raised to plus 60, however, his 
basal metabolic rate might be expected to fall, indeed undoubtedly would 
fall, upon cessation of thyroid administration, along a 'curve which would 
start out along the course of cuive " T” but which as it approached stand- 
ard would flatten out, and assume a horizontal course m that neighborhood 
This latter is essentially what the cuive of iodine lesponse in spontaneous 
thyrotoxicosis does 

In either of these cases, a course of puie thyroxine decay is approached 
but not attained The obvious reason being that a factor other than 
thyroxine decay enters the picture That is the power of the subject’s 
thyroid gland to deliver hormone to the body and t>f this hormone so de- 
livered to raise metabolism In the thyroidless subject whose thyroid 
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medication is stopped the metabolism curve is smooth to its base in the 
substandai d zone It is thioughout its entile couise a cuive of pure 
hoimone decay In the case of the noimal subject, raised to plus 60 basal 
metabolic rate by thyroid feeding, howe\ er, there is a functioning thyroid 
gland present which will make hoimone at a rate which will keep the basal 
metabolic late at a neai standard level When thyroid medication is 
stopped the basal metabolic rate will at fii st drop along a pure decay curve, 
but then flatten out as the hoimone contributed by the subject’s own gland 
makes its effect apparent The resulting curve under these cncumstances 
is a pure decay curve in its uppei portion only It is a less simple curve 
than that displayed by the thyroidless subject The iodine lesponse curve 
in spontaneous thyrotoxicosis is of the foimei sort It also tends to flatten 
out somewhere in the neighborhood of standard metabolic rate It is equal 
to a pure thyroxine decay curve m its upper portion only As the thyroid 
follicle resumes excreting thyroid hormone at a constant rate, a new equi- 
librium is established 

Conclusions 

The basal metabolic late curve of thyroid hormone decay has been 
shown to be closely similar to that of lodmization m spontaneous thyrotoxi- 
cosis in the following respects 

a lodmization and subtotal thyroidectomy without lodmization cause 
similar metabolic responses 

b The composite iodine response cuive of thyrotoxic persons foims a 
segment of the same curve as that traced by thyroxine decay in myxede- 
matous persons 

c In a single person identical metabolic curves were produced by lodm- 
ization when the subject was spontaneously thyrotoxic and by withdrawal 
of thyroid when she was artificially thyrotoxic 

On the basis of these facts the theory is advanced that iodine response 
in spontaneous thyrotoxicosis is m fact due to thyroxine decay, that the 
flooding of the system with iodine under such circumstances causes an 
interruption for a time of the delivery of new hormone fiom gland to body 
a t large, and that hormone previously delivered decays at the same rate as 
in the thyroidless subject 


, W1S / 1 to ex P r ess our gratitude to Dr C R Doering for help in the mathematical 
treatment of our data 
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HOW ACCURATE IS THE DIAGNOSIS OF FUNC- 
TIONAL INDIGESTION? A STUDY 
OF 354 CASES' 1 


By Dwight L Wilbur, M D , F A C P , f and John H Mills, M D ,;r 

Rochester, Minnesota 




The diagnosis of functional or nervous indigestion is made so fiequently 
at present that it seems wise to determine, if possible, the accuracy with 
which the diagnosis is made Many clinicians find that the majonty of 
patients with dyspepsia who come under their obseivation fail to present 
any evidence of significant oigamc disease, and they aie theiefore of the 
opinion in such cases that the indigestion is functional or nervous m origin 
In other cases a diagnosis of functional djspepsia may simply repiesent the 
physician’s inability for various reasons to discover an underlying organic 
disease to account for the symptoms 

That dyspepsia of functional 01 nervous origin is common is indicated 
by the studies made some years ago by Vandeihoof, Blackford and Dwyei 
and Foster in which it was found that of 7300 cases of indigestion, m ap- 
proximately 25 per cent the dyspepsia was of functional origin In approxi- 
mately 20 per cent of the cases, systemic disease elsewheie than in the gastro- 
intestinal tract accounted for the symptoms In approximately 35 per cent 
of the cases, a reflex cause of the dyspepsia was found in disease of the 
accessory organs of the digestive tract, whereas in about 14 per cent of the 
cases there were organic lesions in the stomach and duodenum 

Little evidence has been produced to indicate the accuracy with which 
the diagnosis of nervous indigestion is made In an attempt to evaluate 
this phase of the problem, we have studied the recoids of 354 patients who 
.after examination at The Mayo Clinic received a diagnosis of functional or 
nervous indigestion or its equivalent and who were reexamined at the clinic 
some years later 

In a somewhat similar study of 235 cases m which a diagnosis of 
chronic nervous exhaustion was made, Macy and Allen found that the diag- 
nosis had been accurate m from 85 to 98 per cent of cases The actual 
gure was approximately 94 per cent In their study chronic nervous ex- 
laustion was used to indicate a “ long present, subjective sensation of tired- 
ness, disproportionately exceeding the effort which produces it and which 
anfl 101 accounte< ^ f° r by organic disease Weakness, lack of energy 
an ambition, nervousness, unrestful sleep, or insomnia, melancholia, tachy- 
r !a, and pains and aches m various parts of the body may be additional 
s }mptoms of the condition ” It is of particular interest m relation to this 
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study of dyspepsia of functional origin to note that m Macy and Allen’s 
series the most frequent point of oiigm of the major symptoms was the 
gasti ointestinal tract (38 per cent of cases) and that the symptoms most 
frequently noted were bloating and belching, soi eness of the abdomen, con- 
stipation, eructation, and indefinite types of distress 

Matlrial Studied 

The lecoids were studied in 354 cases in which the patients leturned to 
the clinic for leexammation an average of 7 33 years (table 1) aftei the 


Table I 

Interval between Original and Subsequent Examinations in 354 Cases 


Interval, vears 

Cases 

Per cent 

Less than 5 

18* 

5 1 

5 

84 

23 7 

6 

65 

18 4 

7 

66 

18 6 

8 

37 

10 5 

9 

42 

11 9 

10-15 

36 

10 2 

15-20 

4 

1 1 

More than 20 

2 

06 

Average 7 53 

354 

100 1 


* In these cases the original diagnosis of functional dyspepsia was subsequently proved to 
be questionable_or_an error 


original diagnosis of neivous (indigestion, functional dyspepsia, or its 
equivalent was made at the clinic By selecting cases m which leexanuna- 
tion was done on one or more occasions after a period of some years, we 
hoped to be able to trace the cases in which organic disease was a significant 
etiologic factor and in which it was apparently overlooked at the time of the 
original examination It seems reasonable to believe that, if dyspepsia were 
due to umecogmzed organic disease, aftei a period averaging seven years 
the development of symptoms and the results of examination would disclose 
the organic disease in the majority of cases As Macy and Allen pointed 
out, the objections to such an assumption seem nunoi since it is the almost 
uniform tendency of organic disease to progress and to become more obvious 
or to improve and to lead to disappearance or diminution of symptoms 

Observations at Primary Examination 

Character Incidence and Duration of Symptoms In this group of 354 
cases there was a wide diversity of type and duration of symptoms and 
the clinical pictures resembled those observed m almost all types of gastro- 
intestinal disease It cannot be concluded readily that any group of symp- 
toms is invariably the result of functional gastric disturbances Belching, 
fullness and heaviness in the upper part of the abdomen after eating were 
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the most common symptoms Nausea, vomiting, eructations of gastric 
content and relief of symptoms following admimstiation of sodium bi- 
carbonate, other alkalies, 01 food were next Heartburn was present rathei 
infrequently More than half of the patients stated at the time of the 
original examination that the) were neivous 01 the presence of this symptom 
was recoided by Ithe examining physician It has often been stated that 
symptoms which are functional in origin are characteristically constant m 
their occurience However, m a group of 138 cases in this study in which 
the constant or mtei mittent chaiacter of symptoms was noted, in 76 cases 
(55 per cent) the symptoms were piesent intermittently The l elation 
of symptoms to ingestion of food was clear cut in 87 per cent of those 
cases in which reference to the occuirence of symptoms during the digestive 
cycle was noted The symptoms occuired before and aftei meals at widely 
varying intervals m this group of cases Pain or discomfort m the epi- 
gastrium was piesent m half of the cases m which the situation of pam was 
noted, m other cases the pam was located in various parts of the abdomen 
and more rarely m the thorax, back and shouldeis The type of painful 
sensation frequently noted was burning, othei patients described their dis- 
comfort as gnawing, dull, aching, sharp, cramp-like or colicky or as a sore- 
ness, or sense of pressure or heaviness 

The duration of symptoms at the time the original examination was 
made is given m table 2 In 299 cases (85 per cent) the symptoms had been 
present for at least one year and in many cases the symptoms had extended 
over a considerably longer period of time 


Table II 


Duration of Symptoms before Original Diagnosis of Functional Dyspepsia in All Cases, with 
Reference to the Subsequent Diagnosis in Certain Cases 


Duration, months 


Less than 1 

1 to 2 

2 to 3 

3 to 6 
6 to 12 



1 to 2 

2 to 3 

3 to 4 

4 to 5 

5 to 10 
10 to 20 

More than 20 
Not stated 


Total 

cases 


6 

4 

5 

16 

24 


49 

32 

20 

17 

64 

53 

35 

29 


354 


Subsequent diagnosis 


Duodenal 

ulcer 


2 

3 
1 
1 

4 
3 
1 


19 


Gastric 

ulcer 


Gall-bladder 

disease 


10 
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Physical and Laboiatoiy Examinations The lesults of physical ex- 
amination in almost all instances were essentially negative except that ner- 
vousness, abdominal hyperesthesia and tenderness were observed occa- 
sionally 

Anemia was not a frequent finding In 62 5 per cent of those cases m 
which the blood was examined the values foi hemoglobin were more than 
75 per cent (Dare) 

Estimations of the levels of fiee hydrochlonc acid m the gastric con- 
tents are given in table 3 A wide variation m the values for fiee hydro- 


Table III 

Values for Free Hydrochlonc Acid at the Time of the Original Diagnosis of Functional 
Dyspepsia with Reference to the Subsequent Diagnosis in Certain Cases 


1 

. 

Free Hydrochloric 
Acid 

Patients 

Subsequent Diagnosis 

Males 

remales 

Total 

Duo- 

denal 

Ulcer 

Gastric 

Ulcer 

Gall-bladder 

Disease 

Carci- 
noma 
of the 
Stom- 
ach 


Stones 

Absent 

10 

12 

22 

0 

1 

0 

1 


0-20* 

! 16 

i 16 

32 

0 

1 

2 

0 

1 

20-50* 

! 121 

! 77 

198 

9 

1 

1 

1 

1 

50* 

64 

15 

79 

8 

1 

1 

3 


No record 

11 

12 

23 

2 

1 

1 

0 



* Topfer’s method 


chloric acid was apparent and is about what one would expect to find in a 
group of normal individuals of the same age and sex 

Roentgenologic examinations of the stomach were earned out m most 
of the cases and m the majority the findings were negative In 23 cases 
the examination was not done, in three cases the results were indeterminate, 
and m two other cases a normally functioning gasti o-entei ostomy was 
found Examination of the gall-bladder was peifoimed m 90 cases, m 86 
the gall-bladdei appeared to be normal , in three cases it was reported to be 
poorly functioning, and in one case the result was indeterminate 

Results or Subsequent Examinations 

We have divided our cases into three groups Group 1 consisted of cases 
in which organic disease was not present at the time of subsequent ex- 
amination, group 2, of cases in which organic disease of the gasti omtestmal 
tract was found at the time of a subsequent examination, and group 3 of 
cases m which, at the time of subsequent examination, organic disease was 
found elsewhere than in the gastrointestinal tract which it was felt may or 
may not have explained the original symptoms (table 4) 
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Table IV 

Summary of Final Diagnosis 


Group 

Final Diagnosis 

Cases 

Per cent 

1 

Functional dyspepsia 

303 

85 6 

2 

Organic gastrointestinal diseases 

39 

11 0 

3 

Organic disease other than m gastrointestinal tract 

12 

3 4 

Total 


354 



Gioup 1 Oigamc Disease Not Found at the Time of Subsequent Ex- 
amination This group is composed of 303 cases (85 6 per cent of the 
entire group) All of these patients returned to the clinic at least five years 
(table 1) after the original examination at which time a diagnosis of func- 
tional or nervous indigestion had been made In all of these cases the 
diagnosis originally made was confirmed at the time of the subsequent ex- 
amination Subsequent to the original examination many of these patients 
had not had symptoms refeiable to the gastrointestinal tract, other patients 
had observed an increase or no change m the symptoms, and m the remaining 
group of cases a diagnosis of functional dyspepsia — its equivalent, or of 
chronic nervous exhaustion or psychoneurosis was made at the time of the 
final examination 

This is m reality the least interesting of the three gi oups The results 
suggest a diagnostic accuracy of at least 85 6 per cent foi functional dys- 
pepsia in this series The original diagnosis usually lested on the clinical 
data which 'have been mentioned pi eviously and which included evaluation 
of the gastrointestinal symptoms, the fiequent nervous or apprehensive na- 
ture of the patient, and the negative results of laboratory and roentgenologic 
studies 

Gioup 2 Oigamc Disease of the Gasti ointestmal Tiact Found at Sub- 
sequent Examination This group consists of 39 patients (11 per cent of 
the total, table 5) Eighteen of the patients m this group returned to the 

Table V 


Summary of Final Diagnosis in Group 2 


Diagnosis 

Male 

Female 

Total 

Duodenal ulcer* 

Gastric ulcer* 

18 

1 

0 

1 

4 

0 

1 

1 

0 

19 

Disease of gall-bladder (proved)* 

Disease of gall-bladder (suspected)* 

Carcinoma of stomach 
ongenital short esophagus 

Diverticulosis of colon 

5 

4 

1 

2 

0 

0 

1 

5 

5 

5 

2 

1 

1 

1 

Chronic ulcerative colitis 




39 


* •r' — — — 

or time in years between original and subsequent diagnoses, see table 2 
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clinic within five yeais of the time of their original examination (table 1) 
because their symptoms continued and in each instance, a diagnosis of an 
01 game disease was made 

In 19 of the 39 cases a final diagnosis of duodenal ulcer was made and 
this lepresented the most common diagnostic error in the series Other sub- 
sequent diagnoses in this group weie gastric ulcer, cholecystic disease, car- 
cinoma of the stomach, and so forth Details concerning the cases m which 
each diagnosis was made aie as follows 

Duodenal ulcer Eleven of the 19 patients who had a final diagnosis of 
duodenal ulcer returned to the clinic within a period of five years Eighteen 
of the 19 patients were men Although it is possible that a duodenal ulcer 
was not present at the time of the original examination, in 14 of these cases 
the history was characteristic of peptic ulcei In four cases in which the 
original story was atypical foi duodenal ulcer, a questionable duodenal ulcer 
was encounteied at the time of opeiation m one case and m two cases, 
roentgenologic examination was not made at the time of the initial ex- 
amination In one case the history only slightly resembled that of duodenal 
ulcer In 16 of the 19 cases i oentgenologic examination at the time of the 
first admission gave negative results, subsequently a duodenal ulcer was 
found In 17 of these cases in which gastric analysis was made, free hydro- 
chloric acid was present in the gastric content at the time of the original 
examination (table 3) 

This evidence suggests that when a patient gives a chai acteristic history 
of duodenal ulcer, when free hydrochlouc acid is present in the gastric con- 
tent and when the duodenum appears normal roentgenologically, care must 
be exercised in making a diagnosis of functional dyspepsia 

Gastric ulcei In five cases at the tune of the subsequent examination a 
gastric ulcer was found It is of interest to note that all of these patients 
were between 40 and 50 years of age at the tune of the original examination, 
and that all of them at the time of the original examination gave histories 
similar to those of patients who have ulcer 

Cholecystic disease Of the 354 cases in only three instances were gall- 
stones found at a subsequent examination In two other cases operations 
on the gall-bladder were performed and cholecystitis was found In none 
of these cases does review of the original history reveal evidence of colic or 
jaundice, in fact, the dyspepsia recorded was of an indefinite type 

In five additional cases a final diagnosis was made of probable or ques- 
tionable disease of the gall-bladder In three of these cases at the time of 
the last examination roentgenologic studies of the gall-bladder revealed no 
abnormalities The diagnosis of disease of the gall-bladder remains un- 
verified in this group 

Carcinoma of the stomach In two cases a diagnosis was eventually made 
of carcinoma of the stomach 

In one case the patient, a man aged 59 years, complained originally of 
a gnawing pam in the epigastrium two hours after meals over a period of 
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tin ee to four months The value foi fiee hydiochloiic acid m the gastnc 
content (Topfer’s method) was 24 units and for total acid 44 units one houi 
after the Ewald meal Roentgenologic study of the stomach gave negative 
results Foui years later the patient leturned to the clmic with the same 
complaints and on roentgenologic examination was found to have an ulcerat- 
ing carcinoma at the pyloric end of the stomach 

The second patient, a man aged 34 years, came to the clmic because of a 
dull epigastric ache which was relieved by the taking of food and which was 
of five yeais’ duration The values foi free hydiochloric acid in the gastric 
juice (Topfer’s method) was 42 units and for total acid 58 units Roent- 
genologic study of the stomach revealed nothing abnormal A diagnosis 
was made of functional dyspepsia Four years later the patient returned 
to the clinic, at which time he was found to have a carcinoma of the stomach 
which was resected 

Other types of oigamc disease of the gastrointestinal tract In one 
case each a final diagnosis was made of congenital shortening of the eso- 
phagus, diverticulosis of the colon, and chronic 'ulcerative colitis There 
is considerable doubt m the last two cases as to whether the original symp- 
toms were caused by disease in the colon 

Gioup 3 Oigamc Disease Found Outside of the Gasti omtestinal Tiact 
at the Time of Subsequent Examination There were 12 patients in this 
group (table 6) It is extiemely difficult accurately to evaluate the re- 


Table VI 

Summary of Final Diagnosis in Group 3 


Diagnosis 

Cases 

Time, Years* 

Pernicious anemia 

2 

1 and 7 

Heart disease 

2 

11 and 9 

Syphilis 

1 

5 

Arteriosclerosis 

1 

4 

Hyperthyroidism 

1 

3 

Myxedema 

1 

5 

Kidney stone 

1 

6 

Pulmonary tuberculosis 

1 

5 

Nephritis 

1 

7 

Pituitary tumor 

1 

6 

12 


Between original and final diagnosis 


lationship of the diseases eventually discovered to the digestive symptoms 
originally complained of Gastrointestinal symptoms may occur m all of 
t ie diseases noted m this group but review of the histories in these cases 
s lows only two m which a clear-cut lelationship could be established between 
j e symptoms originally complained of and the disease eventually discovered 
n one case a subtotal thyroidectomy for exophthalmic goiter three years 
a ter the original diagnosis of functional dyspepsia led to complete relief of 
a gastrointestinal symptoms In another instance review of the history 
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suggests that the original digestive symptoms could have resulted from a 
pituitary tumoi which was found to be present after a period of six years 
In one case the diagnosis of pernicious anemia was made one year following 
the original diagnosis of functional dyspepsia At the time of the original 
diagnosis of dyspepsia this patient who was a woman aged 50 years com- 
plained that for thiee years she had experienced epigastric burning when 
the stomach was empty Achloihydria was present, roentgenologic study 
of the stomach did not gne evidence of abnoimality, the value for hemo- 
globin was 68 per cent (Dare), erythrocytes numbered 3,820,000 per cubic 
millimeter of blood, and the color index was 0 8 It is quite likely that 
pernicious anemia was piesent at the time of the original examination 

Comment 

If one considers that the cases listed in groups 2 and 3 represent errors 
in the original diagnosis of functional dyspepsia or its equivalent, the pro- 
portion of error is 14 4 per cent, and the accuracy in diagnosis is 85 6 per 
cent It is of interest to note that in a group of 354 cases in which a diag- 
nosis of functional dyspepsia was made, examinations after a period averag- 
ing seven years revealed evidence of organic gasti ointestmal disease in only 
11 per cent Whether it is logical to assume that in all these cases the 
organic disease was present at the time the original diagnosis was made and 
was responsible for the symptoms cannot be determined In some instances, 
particularly in cases of duodenal or gastric ulcer, this seems likely If to 
this group are added the 12 cases (3 4 per cent) in which final examination 
revealed evidence of a lesion elsewhere than in the gastrointestinal tract the 
maximal percentage of error is 14 4 It is probable that the actual per- 
centage of error is less than this 

In the study of cases of chronic nervous exhaustion conducted by Macy 
and Allen, it is of interest to note that the accuracy of diagnosis was found 
to be between 85 and 98 per cent and actually to be about 94 per cent 

This study leads to the conclusion that when a diagnosis of functional 
dyspepsia is made after careful examination of the patient and his gastro- 
intestinal tract, the likelihood that the diagnosis is correct is in the neighbor- 
hood of at least 85 to 89 per cent This accuracy of diagnosis compares 
favorably with that of most other diseases Analysis of this series of cases 
suggests that the lesions most likely to be overlooked or to be found or per- 
haps to develop over a period averaging seven years aie duodenal and gastric 
ulcer and cholecystic disease Concerning the possible sources of error it 
seems wise before making a diagnosis of functional indigestion to give much 
consideration to a patient who is a man and who presents a story suggestive 
of ulcer In such cases a diagnosis of functional dyspepsia should be made 
only after a very thorough investigation, and then it is well to add the 
reseivation that an unrecognized ulcer may be present or may develop sub- 
sequently 
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It is hoped that as time goes on gi eater accuracy will be developed m 
the recognition of organic and functional disease of the gastrointestinal 
tract This will be accomplished principally by careful study of patients, 
recognition of the fact that duodenal and gastnc ulcei and disease of the 
gall-bladder may be overlooked more frequently than other gastrointestinal 
lesions, and that occasionally umecognized systemic disease may account 
for vague or indefinite gastrointestinal symptoms 

In the last few years use of the gastroscope has added another diagnostic 
procedure which should piove of considerable value m elucidating the diag- 
nostic problem of chiomc indigestion It has been stated that m clinics m 
which routine gastroscopic studies have been made by experienced observers 
there is an incidence of some type of chronic gastritis in 28 to 37 pei cent 
of cases of chronic dyspepsia 


Summary 

In an attempt to determine the accuiacy with which the diagnosis of 
functional or nervous indigestion is made, we have studied the records of 
354 patients who after examination at The Mayo Clinic received a diagnosis 
of functional or nervous indigestion or its equivalent and who returned and 
were reexamined at the clinic an average of seven years later The original 
diagnosis was confirmed in 303 cases (85 6 per cent) The most common 
sources of error weie duodenal and gastric ulcer and disease of the gall- 
bladder It seems reasonable to believe therefore that the diagnosis of 
functional indigestion can be made with considerable accuracy following a 
caieful examination 
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CLINICAL EXPERIENCES WITH LONG-ACTING 
INSULIN IN AMBULATORY DIA- 
BETIC PATIENTS ! 

By I-I Clare Shepardson, M D , F A C P , and Richard Durncy 
Friedlander, MD, San Fiancisco, California 

Since the publication of Ilagedoin’s aiticle 1 on protamine msuhnate 
m January 1936, followed by the substitution of protamine zinc msulm for 
protamine msuhnate as the result of the work of Scott and Fisher 2 and the 
introduction of a new crystalline insulin by Sah)un of Detroit, medical 
periodicals have been flooded with reports concerning the treatment of dia- 
betes melhtus with these new long-acting insulins 

To review this hteiature would be supeifluous indeed, since it has been 
adequately summai 1 zed m numerous previous articles The reader in- 
terested in a comprehensive survey of the hteratuie on this subject is refeired 
to the papeis of Joslm, 8 Wilder 4 and Ricketts c 

The advantages of the newer insulins with a piolonged hypoglycemic 
effect have been thoioughl} established They include a more constant, 
hence bettei physiologic, control of diabetes, a i eduction in the number of 
daily injections of insulin and frequently a considerable i eduction in the 
total daily msulm requirement The various disadvantages accompanying 
the use of these new insulins have been discussed m detail m previous reports 
and will not be considered heie Suffice it to say that the magnitude of 
these disadvantages has steadily decreased with increasing knowledge and 
experience m the use of these preparations 

The majority of articles have been concerned with the efficacy of pro- 
tamine zinc msulm after it had been shown to have a moi e prolonged effect 
than protamine msulm Much less has been written concerning the use of 
crystalline msulm, this has been summarized m a lecent report by Altshuler 0 
The consensus has been that the prolonged hypoglycemic action of crystal- 
line msulm was attributable to its zinc content and that its sphere of pro- 
longed action lay somewheie between that of protamine zinc msulm and 
tegular msulm Altshuler and Leisei 7 have shown lecently, however, that 
the prolonged action of crystalline msulm cannot be attributed entirely to its 
zinc content 

Because our results with protamine zinc insulin agree m general with 
those reported from other clinics it is not oui purpose to encumber the 
numerous list of articles with additional supporting evidence The advent 
of crystalline insulin, however, has provided an opportunity to compare its 
efficacy with that of protamine zinc msulm in a group of ambulatory patients 

* Delivered before the American College of Physicians, New York City, April 6, 1938 
From the Division of Medicine, University of California Medical School, San Francisco, 
California 
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with uncomplicated diabetes in the Out-Patient Department of the Univei- 
sity of California Medical Centei Because our clinical expenences with 
crystalline insulin have been nioie favoiable than one might expect from 
some of the previous lepoits, it is felt then presentation in this paper is 
wari anted 

Dui mg the past 18 months we have studied the eftect of protamine zinc 
insulin and crystalline insulin 1 in a group of 52 ambulatory patients chosen 
at random in the Diabetic Clinic of the University of California Out-Patient 
Department Theie were 37 females and 15 males, the average age of the 
whole group was 41 years with extremes of 13 to 69 years The aveiage 
known duration of diabetes was six years, the extremes being 1 to 17 years 

The patients were grouped arbitral lly according to the severity of their 
diabetes as follows Mild diabetics were those controlled on 25 units or less 
of regular insulin daily, those requiting from 25 to 50 units daily were 
classified as moderately seveie, and those receiving 50 units or more daily 
were considered as sevei e 

The degree of conti ol of diabetes m this study was determined by fre- 
quent analyses of the urme fractions bi ought to the Clinic by the patient 
The fractional method of urme examination is well known and is employed 
m many diabetic clinics Briefly, the method constitutes the collection of 
four specimens of urme by the patient over a period of 24 hours prior to 
the visit to the clinic m the following manner 

The patient is chi ected to collect all the ui me voided from breakfast to 
lunch in one container on the day preceding the visit to the diabetic clinic 
A small sample of urine from this bottle is labeled specimen 1 and brought to 
the Clinic together with samples of urme similarly collected from lunch to 
supper (specimen 2), supper to bedtime (specimen 3) and from bedtime to 
breakfast (specimen 4) on the morning of the visit to the clinic The 
samples are then tested for glucose by the Benedict qualitative method 

A classification of the degree of control of diabetes was chosen arbi- 
trarily using the following criteria 

1 Patients whose urines weie consistently negative (no reduction) using 
Benedict’s qualitative test for the presence of glucose, or which showed only 
occasionally a “green” reduction were considered as well controlled 

2 Patients whose urines showed an average “green” to “yellow” 
reduction were considered as moderately well-controlled 

3 Patients whose urines consistently showed an average “ yellow ” to 
orange ” reduction were considered as uncontrolled 

This routine was employed both before and after the substitution of 
protamine zmc insulin or crystalline insulin for regular insulin Examina- 
tions of the urines were made twice weekly following the administration of 

£ -n Protamine zinc insulin used in this study was supplied by Eli Lilly & Co and 
oquibb & Sons Crystalline insulin was supplied by the Frederick Stearns Co 
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long-acting insulins until the patients weie satisfactorily controlled, then 
once a week The aveiage duiation of observation of the patients in this 
group on regular insulin was 29 8 months , the average duration of observa- 
tion for the same gioup following the admmisti ation of piotamine zinc 
insulin and of crystalline insulin was 7 3 months 

The purely clinical natuie of this study and the ambulatory status of 
the patients, most of whom weie employed, and many on relief made fre- 
quent blood-sugar determinations impracticable 

It should be emphasized that the dietary regime remained unchanged 
following the substitution of protamine zinc msulm or crystalline insulin foi 
regular msulm In our hands the most satisfactoiy diet has been one with 
a moderately high carbohydrate content, 150 to 160 grams daily, the daily 
protein requirement being fulfilled with one gram of protein per kilo body 
weight Fats were allowed in amounts necessary to maintain a constant 
body weight 

Because the majority of the patients studied weie employed, and many 
were on relief, it soon became apparent that the transition from regular 
insulin to piotannne zinc insulin or crystalline msulm would have to be 
accomplished with a minimal expense and change m the patient’s daily 
routine Accordingly, the following proceduie using either protamine zinc 
msulm or crystalline insulin was carried out 

1 In substituting long-acting insulin for regular insulin m the treatment 
of patients with nuld diabetes, requiring two doses of regular msulm daily, 
we usually employed a total daily dosage of the long-acting msulm which was 
5 or 10 units less than 'the amount of regular insulin previously required, 
and prescribed a single injection in the morning three-quarters of an hour 
before breakfast 

2 In patients with a moderately severe diabetes receiving three injections 
of regular insulin daily, we attempted to reduce the number of injections 
of long-acting insulin to two At the same time an attempt was made either 
to maintain the same total dosage oi, if possible, to reduce it by 5 to 10 
units If these patients continued to be aglycosuric for several weeks the 
total daily dosage (units per day) was reduced to a figure consistent with 
satisfactory control Among patients in this group who had been receiving 
only two injections of regular msulm daily an attempt was made to regulate 
them with only one injection of long-actmg msulm and moreover with a 
lesser number of units per day 

3 In patients with severe diabetes, who received two or more injections 
of regular msulm daily, the procedure as described above for patients with 
a moderate diabetes, was followed In this group, we found protamine zinc 
msulm U-80 to have the same effect, unit for unit, as the U-40 preparation 
The advantage of U-80 protamine zinc insulin in patients receiving more 
than 40 units at a single injection is obvious 

4 Early in our studies we were influenced by numerous reports, that 
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the postpi andial hypei glycerma, so likely to occur aftei breakfast using only 
one dose of protamine zinc insulin in the morning daily, made it advisable 
to accompany the morning dose of piotannne zinc insulin with a small dose 
of regulai insulin This proceduie was carried out m 13 of the patients 
included in this study 


Table I 


Per cent reduction both in dosage (units of insulin per day) and number of daily injections 
following substitution of long-acting insulins for regular insulin m 52 patients 



Crystalline 

Insulin 

Protamine 

Zinc 

Insulin 

Protamine Zinc 
Insulin and 
Regular Insulin 

Reduction Average Total Daily Dosage 

35% 

13% 

15% 

Reduction Average Number Daily Injections 

46% 

44% 

16% 

Number of Cases 

16 

23 

13 


Table 1 shows the results of the pieviously outlined study in 52 diabetic 
patients, all of whom had been treated with regular insulin Sixteen were 
transferred to crystalline insulin, 23 to protamine zinc insulin and 13 to 
protamine zinc insulin and regular insulin together The most outstanding 
results were obtained with crystalline insulin The average total daily 
dosage of crystalline insulin was smallei by 35 per cent than the former 
regular insulin dosage Using the protamine zinc insulin alone or in com- 
bination with regular insulin, the reduction m dosage was only 13 ,per cent 
and 15 per cent respectively The numbei of injections, when both prota- 
mine zinc insulin and regular msulm were employed, was only reduced by 16 
per cent fiom the number formeily required with regular msulm This 
was to be expected since the minimum number of injections using both 
types of msulm must be two 

Better control of diabetes followed the use of both crystalline and pro- 
tamine zinc msulm as compared to regular msulm Table 2 shows, how- 


Table II 

Degree of Control of Diabetes in 52 Patients Before and After the Administration 

of Long-Acting Insulin 



Regular 

Insulin 

Crystalline 

Insulin 

Regular 

Insulin 

Protamine 

Zinc 

Insulin 

Regular 

Insulin 

Protamine 
Zinc Insulin 
and Regu- 
lar Insulin 

Not Controlled 

Fair Control 

Well Controlled 

Number of Cases 

44% 

18% 

38% 

16 

0 

18% 

82% 

16 

17% 

17% 

66% 

23 

9% 

17% 

74% 

23 

30% 

30% 

40% 

13 

23% 

8% 

69% 

13 


ever, that the greatest percentage of controlled cases were those changed 
fiom regular to crystalline msulm Whereas 44 per cent of the patients, 
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who later received crystalline insulin, weie not conli oiled on regular insulin, 
none weie unconti oiled after its administration, the percentage of well con- 
trolled cases was coriespondingly increased fiom 38 per cent to 82 per cent 
Less sti iking results were noted with protamine zinc insulin alone or m 
combination with regulai insulin 

Of the 52 patients studied, 19 had severe diabetes according to the 
criteria outlined pieviously, 23 were considered as having moderately severe 
diabetes and 10 had mild diabetes In order to determine the efficacy of 
the long-acting insulins m these three types of cases, our data were analyzed 
separately for each group The lesults of this analysis are compiled m 
tables 3, 4, 5, 6 and 7 


Table III 


Reduction in Insulin Dosage and Number of Daily Injections Following Substitution of 
Long-Acting Insulin for Regular Insulin in 19 Patients with Severe Diabetes 



Crystalline 

Insulin 

Protamine 

Zinc 

Insulin 

Protamine Zinc 
Insulin and 
Regular Insulin 

Reduction average total dailv dosage 

48% 

22% 

4% 

Reduction average number daily injections 

41% 

43% 

28% 

Number of cases 

5 

8 

6 


Table IV 

Degree of Control of Diabetes in 19 Patients with Severe Diabetes before and 
after the Administration of Long-Acting Insulin 



Regular 

Insulin 

Crystalline 

Insulin 

Regular 

Insulin 

Protamine 

Zinc 

Insulin 

Regular 

Insulin 

Protamine 

Zinc 

Insulin 

and 

Regular 

Insulin 

Not controlled 

60% 

0 

25% 

25% 

50% 

33% 

Fair control 

40% 

20% 

25% 

25% 

33% 

0 

Well controlled 

0 

80% 

50% 

50% 

17% 

67% 

Number of cases 

5 

5 

8 

8 

6 

6 


Table V 


Change m Daily Dosage and Number of Daily Injections of Insulin Following Substitution 
of Long-Acting Insulin for Regular Insulin m 23 Patients with Moderately Severe 

Diabetes 


i 

i 

Crystalline 

Insulin 

i 

Protamine 

Zinc 

Insulin 

Protamine Zinc 
Insulin and 
Regular Insulin 

Reduction average dailv dosage 

23% 

4% increase 

9% 

Reduction average number daily injections 

59% 

40% 


Number of cases 

6 

10 

/ 
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Table VI 

Degree of Control of Diabetes before and after the Use of Long-Acting Insulin m 23 
Patients with Moderately Seveie Diabetes 



Regular 

Insulin 

Crystalline 

Insulin 

Regular 

Insulin 

Protamine 

Zinc 

Insulin 

Regular 

Insulin 

Protamine 

Zme 

Insulin 

and 

Regular 

Insulin 

Not controlled 

17% 

0 

20% 

0 

15% 

15% 

Fair control 

17% 

17% 

20% 

20% 

28% 

15% 

Well controlled 

66% 

83% 

60% 

80% 

57% 

70% 

Number of cases 

6 

6 

10 

10 

7 

, 

7 


Table VII 


Reduction in Dosage, Number of Daily Injections and Degree of Control in 10 Patients 
with Mild Diabetes before and after the Use of Long-Acting Insulin 



Regular 

Insulin 

Crystalline 

Insulin 

% 

Reduction 

Regular 

Insulin 

Protamine 

Zinc 

Insulin 

% 

Reduction 

Average daily dose 

18 

17 

6% 

19 8 

17 0 

9% 

Average number injec- 







tions daily 

2 2 

1 6 

27% 

2 

1 

50% 

Cases uncontrolled 

3 

0 


0 

0 


Fair control 

0 

1 


0 

0 


Well controlled 

2 

4 


5 

5 


Number of cases 

5 

5 


5 

5 



The greatest reduction in total daily dosage of insulin (units per day) 
occurred in the severe and model ately severe diabetics following the use of 
crystalline insulin (tables 3 and 5) The average daily dose of insulin 
in the mild diabetics (table 7) was i educed very little following the use 
of protamine zme insulin or ciystallme insulin In this group there was a 
slightly greater reduction m insulin dosage with protamine zinc insulin 
It is of interest to note that following the use of protamine zinc msulm, 
in the moderately severe diabetics, there was a 4 pei cent increase m dosage 
over the amount of regular msulm previously administered 

The greatest reduction in the number of injections daily occurred in 
the moderately severe diabetics following the use of crystalline msulm (table 
5) The number of injections per day m this group was found to be re- 
duced over 50 per cent as compared to a 40 per cent reduction following the 
nse of protamine zinc insulin, and a 5 per cent reduction using protamine 
zinc msulm and regular msulm combined In the mild diabetics a greater 
reduction m the number of injections daily followed the use of protamine 
zme msulm (table 7) and in the severe diabetics the reduction in injections 
(table 3) was about the same following the use of crystalline and protamine 
zme msulm 
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An analysis of tables 4, 6 and / shows that those diabetics transferred 
to crystalline insulin were bettei controlled than those on piotannne zinc 
insulin alone or m combination with tegular insulin This finding was most 
apparent m the seveie diabetics (table 4) In this group the well-controlled 
cases were inci eased 80 per cent following the use of ciystalhne insulin, 
improvement in conti ol of the mild and moderately severe diabetics was 
less striking 

It is quite apparent that the use of crystalline insulin in this study has 
lesulted in a i eduction not only in the number of injections of insulin daily 
and the numbei of units administered per day in the majority of cases, but 
has improved remaikably the conti ol of the diabetes in all Similar results 
were obtained with protamine zinc insulin alone or in combination with 
regular insulin but to a less striking degree 

While our results with crystalline insulin were entirely unexpected at 
the time, others have apparently had similar experiences with this prepara- 
tion Allen 8 has found that m the most severe and labile diabetic patients 
the original hope that protamine zinc insulin would facilitate control of 
hypei glycenua has not been fulfilled He has found that crystalline insulin 
in such cases proved distinctly helpful, despite the fact that its duration of 
prolonged action was not equal to that of protamine zinc insulin Our 
clinical expei lences m this work indicate that better results are to be expected 
with long-acting insulins in the severe and moderately severe diabetics Pa- 
tients whose daily insulin requirements are small may be satisfactorily con- 
trolled on regular insulin, although the number of injections per day may 
often be reduced with long-acting msuhn Diabetic patients who are not 
faithful to dietary limitations, or who are msuhn sensitive or resistant, 
present as great a problem under the administration of msulms with pro- 
longed action as they do with regular insulin The variability m response 
to therapy and in cooperation of the patients m this study undoubtedly have 
had a bearing on these results , for these reasons further studies are desirable 
It would seem reasonable to assume, however, that crystalline insulin has a 
definite place in the treatment of certain diabetics, where the longer action 
of protamine zinc insulin and its greater accumulative effect may not be 
altogether desirable 


Summary and Conclusions 

A group of 52 patients with uncomplicated diabetes previously treated 
with regular insulin were transferred to protamine zinc insulin and crystal- 
line insulin therapy These patients were chosen at random and classified 
as having severe, moderately severe or mild diabetes 

After satisfactory periods of observation under legular msulm therapy 
and with the msulms of prolonged hypoglycemic activity, we found that 
this particular group of patients, analyzed as a whole, showed a definite 
reduction in the average total daily dosage, after the change over to long- 
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acting insulins This 1 eduction was greatest among those patients trans- 
ferred to crystalline insulin A definite 1 eduction in the average number 
of daily injections likewise followed the use of long-acting insulins and 
this was about the same for those patients who leceived piolanune zinc in- 
sulin alone and crystalline insulin Better conti ol of diabetes followed the 
use of the long-acting insulins This was most outstanding among the 
patients who leceived crystalline insulin 

An analysis of our results with the difteient types of insulins m patients 
with diabetes of trying degrees of seventy showed that a greatei reduction 
m the total daily insulin dosage followed the use of ciystallme msulm in 
patients with severe and modeiately severe diabetes Among a smallei 
group of mild diabetics the 1 eduction in dosage was not great and was 
about the same for crystalline and protamine zinc msulm 

Among the patients with moderately severe diabetes the greatest 1 educ- 
tion m the number of injections per day followed the use of crystalline in- 
sulin The reduction in daily injections in the seveie diabetics was ap- 
proximately the same following the ciystallme and piotamme zinc msulm, 
whereas in a small group of mild diabetics this reduction was greater fol- 
lowing protamine zinc msulm 

Improvement in the control of diabetes was most outstanding in patients 
with severe diabetes after they had been changed over to crystalline msulm 
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THE PRESSOR RESPONSE OF NORMAL AND 
HYPERTENSIVE HUMAN SUBJECTS 
TO TYRAMINE INTRODUCED 
INTO THE ILEUM ' 

By Kendall A Elsow, M D , and Paul M Glenn, -j M D , 
Philadelphia , Pennsylvania 

The recent experiments of Goldblatt and Ins collaborators have shown 
that hypertension follows the production of lenal ischemia m the dog The 
facts that its development is entirely independent of the renal 1 or sym- 
pathetic ncives 2 and that its maintenance depends on the presence in the 
body of ischemic lenal tissue 3 suggest that the hypertension so pioduced is 
due to a cu culaling piessor substance This view is stiengthened by the 
demonsti ation that kidneys of animals rendered hypertensive by experi- 
mental renal ischemia yield on extraction piessor substances in greater 
amount than do noimal kidneys 4 ’ r ' These observations have stimulated the 
search both for factois causing primary renal ischemia in man, and for a 
pressoi agent which might he identified consistently m the hypertensive state 
Tyrannne (pai a-hydroxy-phenyl-ethylamine) , a known vasoconstrictor sub- 
stance, has been implicated in both respects 

Evidence exists which suggests that tyramme is a pressor agent result- 
ing from 1 enal ischemia, since it has been found in the blood of experimental 
animals rendu ed hypertensne by partial occlusion of the renal arteries®, 
on the other hand, recent experiments 7 have demonstrated that it may be 
the cause of renal ischemia, for its parenteral introduction into experimental 
animals for the period of a year lesulted m arteriolar nephrosclerosis similar 
to that observed in the kidneys of hypertensive subjects 

Tyramme taken by mouth m usual doses is totally inactive, but when it 
was mtioduced directly into the ileum by r means of intestinal intubation we 
observed a transient but definite rise in blood pressure This observation 
made it seem reasonable to reopen the question of whether certain indi- 
viduals develop primary renal ischemia and secondary hypertension because 
they lack the noimal piotection against prolonged exposure to the vaso- 
constrictor effects of ty^ramme absorbed from the lower intestinal tract, 
where bacteria normally present are capable of forming it from tyrosine 8 
Such a lack of protection in hypertensive subjects should make them unus- 
ually susceptible to the effects of tyramme In searching for such sus- 
ceptibility we have compared the pressor response of normal and hyperten- 
sive subjects to the introduction of tyramme into the ileum The results 
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lead us to the conclusion that no significant diffeience exists between the two 
groups 

Methods 


The subjects weie divided into two groups 13 with normal blood 
pressure and no significant evidence of cardio-vascular, renal or digestive 
disease, and 13 with hypertension, 6 of the lattei having benign or essential 
hypertension and 7, malignant hypertension The subjects, who had fasted 



MINUTES 

1 ig 1 The effect on pulse and blood pressure of ascending doses of tyramine introduced 
into the ileum of a normal human subject The open circles indicate pulse rate 


or approximately 16 hours, were intubated by the method of Miller and 
bbott A double-lumened tube was introduced, with fluoroscopic guid- 
a bce, mto the duodenum A small balloon connected with the distal end 
0 one lumen was then inflated with air, and the tube was allowed to prog- 
ress until its tip was found by fluoroscopic observation to be m the ileum, 
W en further progress was stopped by deflating the balloon With the sub- 
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ject lying at lest frequent leadings of pulse and of systolic and diastolic 
blood piessuie weic made with a clinical meicuiy manometer When the 
leadings were icasonably constant 15 cc of water were mtioduced through 
the open lumen of the tube, and its effects on pulse and blood pressure were 
observed This control measure was necessary since the subjects were all 
made aware of the mtioduction of solutions by a sensation of coolness in 
the thioat Fifty, 100 and 200 mg of tyramine hydrochloride in 15 cc 
of watei weie mtioduced senally, and the responses determined The exact 
portion of the ileum into which the tyi amine was introduced varied m the 
different subjects without apparent influence on the lesults 

Results 

The response of a typical normal subject is observed in figure 1 The 
introduction of watei alone pioduced no detectable effect on the blood pres- 
sure and only a slight, temporary increase in the pulse rate Fifty mg of 
tyrannue weie followed by no change whatever, while 100 mg caused the 
systolic blood pi essure to i lse appi oximately 20 mm of Hg and the diastolic 
only 5 mm of Hg above the resting le\el The pulse rate was somewhat 
slower during the rise in blood pressuie Two hundred mg of tyramine 
produced an effect essentially similar to that of 100 mg , which is exceptional 
in that the height of the blood pressure rise was ordinarily proportional 
to the size of the dose The blood pressure curve was at its highest point m 
12 to 15 minutes and returned to noimal in 20 to 25 minutes after the drug 
was administered Taking the lesults as a whole, the blood pressure 
change was chiefly in the systolic leading, diastolic piessuie was either un- 
changed oi veiy slightly mci eased The pulse was usually somewhat 
slowed oi was 'unchanged Pallor of the skm was not observed Sub- 
jective symptoms were rare a few subjects noticed transient palpitation at 
the height of the blood piessuie elevation, but as a rule they had no un- 
usual sensations 

Table I 

A comparison of reactivity of normal and hypertensive subjects to tyramine A rise in 
systolic blood pressure of 10 mm of Hg or more was regarded as a 
positive response 



50 Mg 

100 Mg 

200 Mg 







Reactive 

1 

5 

5 

8 

8 

2 

Non-reactive 

12 

6 

8 

3 

2 

2 

Percentage of positive reactors 

7% 

45% 

38% 

72% 

80% 

100% 


Table 1 compares the percentage of subjects from both groups regarded 
as having a significant rise in blood pressure following tyramine An ele- 
vation m the systolic pressure of 10 mm of mercury or more above the rest- 
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ing level was taken as evidence of drug action since the spontaneous va- 
liations dui mg the control penod were always distinctly less than this The 
average dose pei kilogram of body weight was identical m the two gioups, 
0 8 and 1 6 mg pei kilo foi the 50 and 100 mg doses respectively This 
was also the average dose of the positive leactors in the hypei tensive group 
It will be observed that the percentage of positive l eactors m the latter group 
was consistently gieatei, whatever the dose of tyramme Perhaps a moie 
accurate picture of the observed difference is obtained from comparison m 
the two gioups of the actual curves of systolic blood pressure following the 
administration of 50 and 100 mg of tyramme (figure 2) Although an 



Fig 2 Comparison of the response of normal and hypertensive subjects to the intro- 
duction of SO and 100 mg tyramme into the ileum 


obvious difference between the curves is apparent, it will be noted that the 
time of onset, magnitude and duration of the elevation of blood pressure 
were much alike Changes m the diastolic pressure and pulse rate and in- 
cidence of subjective symptoms did not differ materially Thus the char- 
acter of the response, when it occurred, was more or less fixed, and the chief 
difference lay in its higher incidence in the hypertensive group 

Discussion 

It is conceivable that the inherent defect which ultimately leads to the 
development of clinical hypertension in susceptible individuals consists m 
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some abnoi mahty which peumts pioionged exposuic of the organism to the 
vasoconsti ictoi effects of tyramine Such abnormality might reside either 
m the intestinal wall, allowing absorption of abnormally large amounts of the 
substance, in the hvei , which normally destroys tyramine reaching it through 
the portal cnculation, 10 or in the penpheial vasomotoi apparatus which 
might be unusually sensitive to its action If such weie the case it seems 
leasonable to expect that this defect should be disclosed eithei by an ab- 
noi mally great or by an excessively prolonged piessor 1 espouse following 
introduction of this substance into the lower intestine Unfortunately ab- 
solute criteria of what constitutes a normal response do not exist, hence the 
intei pretation of the results must be a matter of opinion The present 
expei iments have disclosed that ceitam of the hypei tensive subjects did, 
indeed, react to tyi amine with an elevation of blood piessuie distinctly 
higher, and in some cases, moie prolonged than that in the normal subjects 
However, foi two reasons we do not believe that oui data necessarily pro- 
vide evidence that the concept outlined above is correct First, it will be 
obseived that some of the hypei tensive subjects were totally unreactive to 
tyramine, others gave normal responses, still others were hyper-reactive 
In other words a maiked individual variation in susceptibility was demon- 
strated This same vai lability vas observed in the normal subjects If 
sensitivity to tyramine constituted a fundamental etiologic factor in hyper- 
tension it should have manifested itself, in our opinion, with much greater 
uniformity than was the case In the second place, it is well recognized that 
a variety of uni elated stimuli such as cold,’ 1 pam, 12 exercise, 13 injection of 
adrenalin 14 and inhalation of C0 2 lJ pioduce abnormally great elevation of 
blood pressure m hypei tensive individuals The nature of this hyper- 
reactivity is the subject of discussion, 10 but whatevei the cause the variety 
of stimuli which pioduce it make one cautious in attubutmg special sig- 
nificance to tyramine and suggest that the heightened lesponse to this sub- 
stance m the hypertensive gioup is an expression of a general, non-specific 
liyper-reactivity 

Two earlier observations with lespect to tyramine m hypertension de- 
serve comment here, since though urn elated to the present expei iments they 
bear on the general problem at hand Reference has been made to the fact 
that tyramme administered to expei imental animals daily for the period of a 
year produced nephrosclerosis 7 Though extensive vascular and paren- 
chymal changes weie piesent in the kidneys of two dogs so treated, neither 
developed hypertension This observation, if substantiated by more ex- 
tensive data, raises serious question whethei the aiteiiolar nephrosclerosis 
caused by prolonged tyramine administration is capable of producing per- 
manent hypertension in the same fashion as the more acute reduction of 
lenal blood supply employed experimentally by Goldblatt 

Recent experiments of Landis, Montgomeiy and Spaikman 17 have pro- 
vided important data relating to the hypertensive action of tyramine, which 
laise further doubt as to the importance of its role m human hypertension 
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In studying the effects of a variety of agents on the blood piessure and 
peripheral blood flow of the unanesthetized labbit they found certain dif- 
ferences in the circulatoiy dynamics which appear to be of fundamental 
importance All of the pressoi diugs studied, including tyi amine, pro- 
duced a rise in blood pressui e and with it a definite decrease in the peripheral 
blood flow Heated saline extiacts of rabbit kidney, on the other hand, 
produced hjpertension without evidence of deci eased penpheral blood flow 
This is precisely the condition found m human hypei tension , 18 and the fact 
that the hypertension produced by t) 1 amine differs from it m such a funda- 
mental respect further weakens, m our opinion, the belief that tyramine is 
concerned in the development of human hypertension 


Summary 

Tyramine, mtioduced into the ileum of human subjects by means of 
small intestinal intubation, produced a transient but unequivocal rise in 
blood pressure The response to this substance has been compared m noi- 
mal and hypertensne subjects The hypertensive gioup was slightly more 
reactive thah normal, le the peicentage of those hawng a significant rise 
in blood pressure was greatei , and the pressoi response was in general some- 
what higher, although its dui ation was similar The results are interpreted 
as further evidence of the lability of blood pressui e m hypertensive indi- 
viduals The observed diff ei ence in response was not considered sufficiently 
striking to suggest that one of the factors in the etiology of hypertension is a 
constitutional susceptibility to the effects of tyi amine 
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CEREBROVASCULAR COMPLICATIONS IN 
THROMBO- AN GIITIS OBLITERANS 


By Erich Hausner, M D , and Edgar V Allen, MD, FACE, 

Rochester , Minnesota 

It is now known that thrombo-angntis is a disease which is not limited 
to the extremities In the recent hteratui e much stress has been laid upon 
the fact that the vascular lesions associated with thrombo-angntis obliterans 
frequently involve the coionary arteries, or that the disease of the coronary 
arteries is frequently associated with thrombo-angntis It is the purpose of 
this paper to emphasize anothei complication of tin ombo-angntis obliterans, 
namely, involvement of the ceiebial vessels 

We have been able to find in the literature 23 cases in which involve- 
ment of the cerebral artei ics was associated with thrombo-angntis obliterans 
of the extremities These include four cases reported by Averbuck and Sil- 
bert 1 (cases 37, 42, 46 and 47), three cases reported by Jager 2 (cases 2, 3, 
and 4), two cases reported by Lmenthal and Barron 3 and two by Foeistei 
and Guttmann 4 (cases 1 and 2), and one case each repoited by Essen, 5 
Lewis, 0 Gresser, 7 Spatz, 8 Livingston, 0 Merkelbach, 10 Bauer and Recht, 11 
Stahnke, 12 Kerr and Undenvood, 13 Friedmann, 14 Lopez Albo, 16 and 
Buerger 10 In addition, Dr Teiesa McGovern of New York City has 
kindly sent us the records of a patient with thiombo-angntis obliterans who 
also had marked contraction of the visual fields While these cases which 
have been reported may be cases of characteristic thrombo-angntis obliterans, 
such a diagnosis could not be made certainly fiom the reports by Essen, 
Gresser, Jager (case 4), Averbuck and Silbert (case 47), and Lopez Albo 
because of the presence of diabetes or hypei tension, or because the patient 
was older than most of those with thiombo-angntis obliterans, or because the 
clinical reports were insufficient 

The diagnosis of thrombo-angntis obliterans involving the peripheral 
arteries seems reasonably certain from the reports of cases by Lmenthal and 
Barron, Foerster and Guttmann, Merkelbach, Bauer and Recht, Averbuck 
and Silbert (cases 37 and 42), Friedmann, and Buerger although pathologic 
studies of the cerebral lesions weie not reported The case of Kerr and 
Underwood was not reported as being one of thrombo-angntis obliterans 
with cerebral involvement but as an example of vascular constriction as- 
sociated with a lesion of the bram However, we have included it as it may 
Possibly be an example of thrombo-angntis obliterans In Jager’s case 4 
J^re was no report suggesting disease involving the peripheral arteries 
owever, on pathologic examination the arteries of the lower extremities 

A? u ^ mitte< l for publication September 28, 1937 
Gradi °f a portion of a thesis submitted by Dr Hausner to the faculty of the 

for + 1 , a j School of the University of Minnesota in partial fulfillment of the requirements 
e degree of Master of Science in Medicine 
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weic thrombosed On microscopic examination of the cerebral and 
peripheral aitenes evidence of degeneration and inflammation was found 
In the cases repoited by Lewis, Spatz, Jager (cases 2 and 3), Livingston, 
Stahnke, Aveibuck and Silbert (case 41), either the clinical history or the 
organic changes indicated thrombo-angntis obliterans of the peripheral 
aiteries and pathologic studies of the cerebral vessels were made In the 
case reported by Lewis, the nature of the mtracianial lesion was not reported 
In Stahnke's case there was apparently embolism In Jager’s cases 2 and 3, 
both inflammation and degeneration weie found m the cerebral vessels, and 
in Averbuck and Silbeit’s cases 46 and 47, the lesions were apparently 
entirel} scleiotic Good examples of thrombo-angntis obliterans involving 
the peripheral and ceiebial -vessels will be found in Spatz and Livingston’s 
cases 

While the clinical symptoms of cerebral involvement reported by the 
foregoing authors varied, they did have some common characteristics 
Transient neurologic changes, such as hemianopia (reported by Foerster and 
Guttmann in case 2, Spatz, and Merkelbach), oi hemiplegia, which was 
either transitoi) oi constant oi occurred repeatedly (Lmenthal and Barron’s 
cases 1 and 2), Lewis, Spatz, Jager (cases 2 and 3), Livingston, Bauer and 
Recht, Aveibuck and Silbert (cases 37, 42 and 46) were noted 

We concluded from a study of the cases repoited that patients who 
have clinical cerebral manifestations of thrombo-angntis obliterans may 
have cerebial lesions on a different pathologic basis Since the clinical evi- 
dence of cerebral involvement may be the same in these cases, it is impossible 
to predict the nature of the cerebrovascular lesion when there is clinical evi- 
dence of such lesions, as they may be inflammatory, that is, characteristic of 
thrombo-angntis obliteians, oi degenerative, that is, characteristic of aiterio- 
sclerosis, or they may represent a combination of these two processes The 
finding of sclerotic changes in the cerebral vessels in cases of thrombo- 
angntis obliterans is in keeping with observations made previously that, m 
cases of involvement of the coronary arteries in this condition, the pathologic 
changes aie almost uniformly arteriosclerotic m origin (Saplnr) The 
important observation arrived at from study of reports mentioned in the 
preceding paragraphs is that lesions of the cerebral vessels, while not always 
characteristic of thrombo-angntis obliterans, may affect individuals with 
this disease of the extremities who do not have syphilis, hypertension, or 
diabetes, or other detectable causes for cerebrovascular lesions 

At The Mayo Clinic we have observed 11 patients with thrombo-angntis 
obliterans involving the extremities who had evidence of vascular lesions 
involving the bram Brief reports of these cases follow 

Report or Eleven Cases Observed at The Mayo Clinic 

Case 1 A man, SO years old, was admitted to the clinic in September 1932 
He had smoked from 20 to 40 cigarettes a day He had had superficial phlebitis re- 
currently, and three years previously headaches and vomiting had been followed by 
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a defect in vision Two yeais prior to admission he had noticed cramps m his right 
arm, and coldness and cyanosis of his right hand and fingers These symptoms had 
become progressively woise A yeai and a half prior to examination intermittent 
claudication affected his left leg About six months before this he had fainted but 
had revived within a few minutes , tlieie was no residual paralysis Six months prior 
to examination he became faint and thei e was numbness of the right side of his face 
and of Ins hands and he had an impaiiment of speech These symptoms, however, 
disappeared quickly At the time of examination pulsations were absent in the left 
femoral and popliteal arteries and m the posterior tibial and dorsalis pedis arteries 
bilaterally Neurologic examination gave essentially negative results except for left 
homonymous hemianopia The blood pressure in the left brachial artery was 110 
systolic and 68 diastolic The patient then left the hospital against advice and re- 
turned one month later, foui days aftei sudden occlusion of the right femoral artery 
The findings were essentially as before except that pulsations were absent in the 
right popliteal artery and there was marked cyanosis of the right first, second and 
third toes The right leg was amputated in November 1932, and examination of its 
vessels showed changes characteristic of thrombo-angntis obliterans Left lumbar 
sympathectomy was pei formed in Februaiy 1933, at which time thrombosis of the 
left common iliac and internal iliac ai tei les and veins was found , there was marked 
perivascular inflammation In July 1933, the left leg was amputated A letter from 
the patient’s physician stated that he had died of symptoms of myocardial infarction 
in September 1933 


Case 2 A man, 42 yeais old, was admitted to the clinic in October 1932 He 
had smoked 10 cigarettes a day since the age of thirteen Eight and three years 
respectively, prior to examination he had had superficial phlebitis affecting Ins left 
calf and for a year prior to examination he had had intermittent claudication affecting 
his left calf and arch At the time of examination pulsations were absent in the 
left dorsalis pedis and posterior tibial arteries and were markedly diminished m the 
ri ght posterior tibial and dorsalis pedis arteries There was an abnormal amount of 
pallor on elevation of the left foot and abnormal rubor on dependency The blood 


pressure was 132 systolic and 86 diastolic Bilateral lumbar sympathectomy was 
performed m October 1932 On the seventh day following operation it was dis- 
covered that the patient was unable to move his right arm and leg and that he was 
unable to talk At the time of examination there was evidence of right hemiplegia 
rte returned to the clinic in April 1933, at which time there was evidence of unprove- 
™ ent > ^e hemiplegia, however, was again present when he was reexamined in August 
ASo There was no evidence of progression of the arterial lesions, although the 
patient subsequently had superficial phlebitis 

Case 3 A man, 37 years old, was examined at the clinic m March 1930 He 
uia smoked 20 cigarettes a day for many years For three years he had had claudica- 
ion involving the left leg He gave a history suggestive of recurrent phlebitis m- 
^o vmg the legs and arms for the previous two years For one year there had been 
uceration of the toes of the left foot and fatigue m the right hand when writing 
!x months prior to examination an ulcer had developed on the right index finger, 
n two weeks prior to admission to the hospital the left second toe had been ampu- 
a e Examination showed occlusion of the radial, ulnar, posterior tibial, and 
°rsa is pedis arteries, bilaterally, and of the left popliteal artery, pulsations were 
J-shed m the femoral artery, bilaterally, and m the right popliteal artery There 
Tl f ' E = an 8 Tenou s wound where the left second toe had been amputated previously 
atTh °1°^ P ressure was 130 systolic and 86 diastolic One year after examination 
, e c ™ c > left hemiplegia occurred from which recovery was complete m several 

ro „ s . !s wa -s followed by another episode of hemiplegia from which the patient 
recovered only very slowly 

ase 4 A man, 39 years old, was examined at the clinic in September 1930 
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He had had intermittent claudication involving the legs for six months Superficial 
phlebitis had been absent On examination pulsations were found to be absent in 
the posterior tibial and dorsalis pedis arteries, bilaterally The blood pressure was 
94 systolic and 60 diastolic One year after dismissal from the clinic we were in- 
formed by letter that he had had hemiplegia involving the left side 

Case 5 A man, 4 7 years old, was examined at the clinic in February 1935 
Two years previously he had sustained left hemiplegia, from which he gradually 
recovered He had passed a life insurance examination at the age of 42, but at the 
time the hemiplegia occurred the blood pressuie was said to have been 210 systolic 
One year prior to admission to the clinic he had noted bilateral claudication in his 
ai ches and calves , about seven months later trophic changes developed in the toes 
of the right foot and the toe nails had to be removed On examination at the clinic 
pulsations were absent in the posterior tibial, dorsalis pedis, and popliteal arteries 
bilaterally Gangrene of the distal part of the right first toe and two areas of 
superficial phlebitis below the right knee were present The blood pressure on several 
occasions was found to range between 140 and 95 systolic and 85 and 60 diastolic 
There was a residual facial weakness, awkwardness and slowness of the left hand, in- 
creased deep reflexes of the left arm, positive Hoffman’s sign on the left, and a 
questionable positive Babinski on the left Amputation of the left leg was per- 
formed February 21, 1935 Examination of the vessels of the amputated extremity 
showed changes characteristic of thrombo-angntis obliterans A short time after 
leaving the clinic the patient died suddenly with what was said to have been evidence 
of a cerebrovascular accident 

Case 6 A man, 35 years old, was examined at the clinic in July 1929 He 
had had symptoms of vascular disease involving his lower extremities for five years 
and pains in the fingers of his left hand for three years He had also had three 
severe attacks of pain in the left pectoral region, without projection but associated 
with dyspnea, the longest attack having lasted 20 minutes Following this the pain 
had recurred on exertion, and especially in cold weather, it was relieved by nitro- 
glycerin and rest He had had a primary syphilitic infection in 1924 On examina- 
tion at the clinic there was marked impairment of pulsations in the dorsalis pedis 
and posterior tibial arteries bilaterally, and in the left dorsalis pedis artery, marked 
blanching on elevation of the right foot, and less so on the left, and a moderate 
degiee of abnormal rubor when the feet were dependent were noted Trophic 
changes involved the nails of both feet The blood pressure was 155 systolic and 
90 diastolic The flocculation test on the blood was positive but that on the spinal 
fluid was negative The spinal fluid contained two cells per cubic millimeter Diag- 
noses of thrombo-angntis obliterans, angina pectoris, and latent syphilis were made 
Two years after leaving the clinic we were informed that the patient had sustained a 
cerebrovascular accident with impairment of speech 

Case 7 A man, 39 years old, was examined at the clinic m September 1930 
At the age of 36 he had sustained a right hemiplegia from which he recovered in 
three weeks He had known of the existence of hypertension for only six months 
prior to his examination at the clinic Eighteen months after the hemiplegia, inter- 
mittent claudication of the right leg had developed and intermittent claudication had 
subsequently affected the left leg also At the time of examination the blood pressure 
tanged from 140 to 220 systolic and from 80 to 128 diastolic Examination of the 
ocular fundi showed arteriosclerosis, grade 1 Pulsations were absent in the pop- 
liteal and dorsalis pedis arteries, bilaterally, and m the left femoral and posterior 
tibial arteries, they were impaired in the right radial artery There was abnormal 
pallor with elevation of the left foot There was no evidence of hemiplegia A 
serologic test for syphilis was negative 

Case 8 A man, 43 years old, was examined at the clinic in June 1932 At 
the age of 29 years he noticed weakness involving Ins right arm, which m one tc 
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two hours had progressed until light hemiplegia was complete The right side of 
his face was paralyzed and aphasia was present This paresis persisted for two 
months and then gradually impioved At the age of 42 he noted intermittent claudica- 
tion involving his left calf and shortl} thereafter rest pam in his left foot, which 
necessitated amputation of the leg Pulsations were absent m the right popliteal, 
posterior tibial, and dorsalis pedis arteries and m the left ulnar artery There was 
marked abnormal pallor and rubor of the right leg on dependency and elevation 
The flocculation test for syphilis on both blood and spinal fluid was negative Neuro- 
logic examination showed evidence of a residue of a right hemiplegia The blood 


pressure w'as 134 systolic and 88 diastolic 

Case 9 A man, 49 years old, was first examined at the clinic in July 1931 
He had had intei mittent claudication involving the right calf for four months and 
superficial phlebitis about three months before admission His blood piessuie was 
190 systolic and 110 diastolic At the time of examination pulsations were absent 
in the right popliteal, posteiior tibial, and dorsalis pedis arteries Examination of 
the ocular fundi showed mild narrowing of the retinal arteries A serologic test 
for syphilis was negative The patient was re-admitted to the clinic m January 1932, 
at which time he had symptoms of duodenal ulcer The condition of the vascular 
disease was unchanged The patient was again examined at the clinic m May 1933, 
because of more difficulty with the ulcer, and at that time posterior gastroenterostomy 
w f as performed for chronic duodenal ulcer with obstruction His blood piessure was 
120 systolic and 70 diastolic The patient again returned to the clinic m September 
1933, stating that five weeks previously he had noted numbness and weakness m his 
left hand and in his face and that ten days before admission he had twitching in- 
volving his left hand and leg, this, however, had disappeared in a short time He 
w'as again reexamined at the clinic in June 1934, at which time he stated that six 
weeks previously, during excitement, he had become dazed and had got into his car 
and apparently bumped into some other cars while trying to get out of a parking 
space He did not remember much about the dnve home After a day or so the 
confusion cleared somewhat but he still had some difficulty with his speech His 
ocal physician reported that he had been unconscious for about 24 hours He 


was m the hospital for a time and, on one occasion, felt twitching m the left side 
0 his face His wife said that he forgot easily and repeated frequently Super- 
cial phlebitis had occurred Neurologic examination at the clinic gave essentially 
negative results The blood pressure varied between 145 and 128 systolic and was 
diastolic Examination of the ocular fundi showed normal retinal vessels The 
pop Real, posterior tibial, and dorsalis pedis arteries were occluded bilaterally On 
pril 27, 1934, the patient had an attack with slight paralysis of the face and arm 
w ich lasted but a few days He then got along splendidly after this episode except 
J a t ns mental confusion did not disappear On May 12 he had another attack, some- 
w iat slighter than the first The paralysis again cleared up but mentally the patient 
became more confused than before 

had ^ ^ J e w, ^ y ears °ld, was examined at the clinic in May 1929 He 

fi mtermi ttent claudication since the age of 45 and several severe attacks of 
and 1C,a Phlebitis At the time of examination the doisalis pedis, posterior tibial, 
m b ^ > ?l ) l ltea l ar teries were occluded bilaterally, and the pulsations w'ere diminished 
bons h iemor? d ar teries and absent in the left ulnar artery On numerous examina- 
C ser( d°£ lc test for syphilis was negative and the blood pressure was always 
an( j ni ^ Since the age of 28 he had had episodes of mama, depression, obsessions, 
W'as j' SOrterS affection In 1929 neurologic examination was negative, there 
a letter° f eVGr ’ Some evi dence of an affective disorder at that time According to 
orient t r ° m ^ 1S Physician m January 1934, he had had transitory aphasia and dis- 
c Ion > an d m 1935 he had experienced numbness of the left upper and lower 
1 ies In October 1935, neurologic examination showed diminished sensations 
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m, and diminished powei and atiophy of the muscles of, the lower extremities This 
uas considered to be due to neuritis The patient was reexamined at the clinic on 
several occasions, the last one being in October, 1936, at which time amputation of 
the right leg was necessary 

Case 11 A man, 52 years old, had had intermittent claudication involving the 
lowei extremities beginning 20 years earlier Amputation of both legs below the 
knees had been performed For five years he had attacks of pain in the abdomen for 
which tin ee exploratory operations had been performed No organic disease was 
found Since the age of 48 he had noticed color changes of a vasospastic nature 
in the fingers of both hands, and trophic lesions finally affected his fingers At the 
time of examination at the clinic the patient complained chiefly of pain in both hands 
Examination revealed absence of pulsations in the radial and ulnar arteries and in 
the popliteal arteries bilaterally Pulsations were diminished in the left femoral 
artery The blood pressure was 110 systolic, S5 diastolic There was no evidence 
of diabetes or syphilis Ulcerations were present on some of the fingers Hemi- 
anopia was also present A diagnosis of thrombo-angntis obliterans was made and, 
after treatment with repeated intravenous injections of typhoid vaccine to induce fever 
artificially, and after other measures, cervicothoracic sympathectomy was performed 
Convalescence was satisfactory until the twenty-second day following operation when 
the patient noted the sudden onset of numbness on the left side of Ins body associated 
with a marked reduction in motor power These symptoms persisted for three 
days and disappeared spontaneously The hemianopia disappeared after operation 
The patient left the clinic much improved but, one year later, wrote that he was 
having episodes of pain suggestive of angina pectoris and further trouble with 
vascular disease involving lus upper extremities 

It is admitted fieely that some of our patients were in the age group in 
which sclerotic changes might be piesent The patients in cases 1, 10 and 11 
were 50 or more yeai s old, although m the first case the inflammatory nature 
of the lesions m the extremities was proved microscopically and in the tenth 
case the disease was first manifest when the patient was 45 and superficial 
phlebitis had occuned In all of our cases there was distinct evidence of 
organic inti acranial disease In case 10 episodes of aphasia, disorientation, 
and numbness of the left upper and lower extremities were highly suggestive 
of organic mtraciamal disease 

The diagnosis of thrombo-angntis seemed warranted in all cases, al- 
though the possibility of the diminished circulation to the extremities being 
due to arteriosclerosis m some instances, cannot be denied Hypertension 
was present in cases 5, 7 and 9 and may possibly have been responsible for 
the cerebral lesions, although we do not believe so In all other cases hyper- 
tension was absent None of the patients had diabetes In case 6 there was 
a history of syphilis , a flocculation test on the blood was positive while that 
on the spinal fluid was negative In all other cases flocculation tests on the 
blood were negative Since there was no evidence of syphilis of the central 
neivous system m case 6, we do not believe the cerebral vascular lesions were 
due to syphilis 

The duration of the peripheral disease in our gioup of cases varied from 
five months to 20 years In most of the cases the cerebral complications 
occurred following the onset of the peripheral disease The cerebral lesion 
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preceded the peripheral symptoms in only three cases (5, 7, 8) In these 
three cases the hemiplegia was piesent two, one, and fourteen yeais, le- 
spectively, before the onset of the peripheial symptoms Thiombo-angntis 
obliterans must therefore be suspected in cases of ceiebral vasculai disease 
of obscure etiology 

The outstanding symptom from the neurologic standpoint was hemi- 
plegia which occuired transiently, one or seveial times, or peimanently In 
some cases there were such symptoms as confusion, disorientation, aphasia, 
and loss of memoiy, symptoms which frequently cleared up entirely 
Hemianopia, which was piesent m cases 1 and 11, disappeaied following 
sympathectomy in one case (case 11) This is similar to the case reported 
by Foerster and Guttmann 

The symptoms of thrombo-angntis in the bram depend chiefly on where 
the lesion is located m the brain, and this may vary from case to case 
Certain manifestations of the disease, however, are predominant and fairly 
characteristic of cerebial lm olvement In many cases some of the mani- 
festations of cerebral involvement are transient and disappear entirely 
Psychic changes, such as confusion and loss of memory, may be associated 
with signs of organic invohement of the biain Hemiplegia may occur re- 
peatedly or persist The transient nature of the symptoms may be due to 
arterial spasm superimposed on a thrombotic lesion or to rapid development 
of collateral circulation after thrombosis V ery interesting was the prompt 
effect of operation on hemianopia in Foerster and Guttmann’s case and m 
our case 1 1 

Cur 11 patients with cerebral involvement were from a group of 500 
with thrombo-angntis obliterans of the extremities While this percentage 
of cerebral involvement is only about 2 0, it may be found that this com- 
plication occurs more frequently if attention be directed to it This study 
emphasizes that cerebrovascular complications may occur in cases of 
rombo-angutis obliterans and may precede evidence of the thrombo- 
angiitis obliterans of the extremities It is also apparent that peripheral 
rombo-angutis obliterans may be the least serious part of a disease which 
may be disabling or may terminate life as a result of involvement of such 
Vltai structures as the bram and heart 


Summary 

T' 

of tl ° re ^ orts 23 cases of thrombo-angntis obliterans with involvement 
le ^ ra m which have been collected from the literature, reports of 1 1 
rehtn' 0 Serve< ^ at "^he Mayo Clinic have been added Too little evidence 
but tf 6 t0 na -ture of the pathologic process m the bram is available, 
t nia T be sclerotic alone, both inflammatory and sclerotic, or inflam- 
man f 5 ° ne -^ emi ptegia, hemianopia and psychic changes are common 
the d CS atl0ns cer ebral involvement in thrombo-angntis obliterans, and 
Ppearance and recurrence of these symptoms is occasionally striking 
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It is apparent that thromboangiitis obliterans may be a widespread dis- 
ease and that involvement of the peripheral vessels may be, for some indi- 
viduals, the least important part of a disease which may involve such vital 
sti uctui es as the beat t or hi am 
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CARDIOVASCULAR CHANGES ASSOCIATED WITH 
THE INSULIN SHOCK TREATMENT ! 

By Emanuel Messinger, AB, M D , Noithpoit , New Yoik 

Although Sakel’s insulin “ shock ” tieatment foi schizophrenia has 
been receiving mci easing recognition during the past three years, and has 
already been employed in thousands of cases, there have appeared com- 
paratively few thoiough or exhaustive works regarding the physiological 
changes associated with this method of therapy This has been especially 
true as regards the descnption of changes m the circulatory system No 
doubt this has been to a large extent due to the preoccupation of the various 
workers with the psychic rather than physical changes undergone by the 
patients, during and after the couise of insulin “ shock ” Also Sakel has 
specifically admonished Ins followers against unduly disturbing the patients 
with unessential tests or examinations during the treatment, inasmuch as 
this would interfere with their obtaining and maintaining an optimal state 
of “ shock ” This prohibition must have led to the failure of many workers 
to recognize certain definite cuculatory changes which a closer degree of 
observation would undoubtedly have disclosed Consequently, it is not sur- 
prising that the most thorough and tellable studies on circulatory changes 
under the influence of insulin have been conducted by workers such as 
Weichmann and Koch, 1 Brandt and Katz, 2 Romano, Mazzei and Baila, 3 who 
approached the subject from the experimental angle, rather than under the 
clinical conditions of the Sakel legimen 

It is our purpose m this paper to collect and organize the data available 
at present regarding the changes in the circulatory system during prolonged 
insulin hypoglycemic treatment and to amplify and confirm some of these 
findings with the material obtained from our own observations Our own 
observations were based on the detailed study of a group of male patients, 
all suffering from schizophrenia or allied types of mental disorder, ranging 
m a ff e from 25 to 52 years, the aveiage age of the group being 40 years 
There were 49 patients in our group, and of these 30 were at one time or 
another under the personal observation of the writer, while the others were 
being specifically observed by other physicians who were temporarily as- . 
signed to the hypoglycemic ward for six-week periods The patients under 
discussion have undergone hypoglycemic treatments for periods ranging 
from 20 to 85 days Since with but two exceptions (B V D and GW) 
our patients were world war veterans, they were as a group considerably 
older than those being treated in other neuropsychiatric institutions (such as 
teemed for publication November 5, 1937 
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state and city psychopathic hospitals) Also their psychoses were of much 
longer dmation than is the rule in younger groups of patients, usually having 
been manifest for between 15 and 20 years However, we have no reason 
to beher e that the physiological changes we shall discuss are not equally 
valid for younger groups of patients, especially since on oui visits to other 
institutions wheie 3'ounger patients, both male and female, were being 
treated, we have frequently observed similar physical findings All our 
patients had been thoroughly examined befoie the institution of insulin 
tieatment from the physical, 1 oentgenologic and electi ocardiographic angles 
and presented no pnor evidence of definite disease or abnormality of the 
cai diovascular system 

In order to achieve a systematic presentation of our subject we shall 
consider our data under the usual headings of physical findings, roentgen- 
ray, and electrocardiographic changes 

It is particularly worthy of note that the changes which we consider 
characteristic of the insulin effect may appear as early as one hour and 17 
minutes after the first intramuscular injection of 10 units of insulin (see 
table 1, G W , case 39) 

Part I Physical Findings 

A Review of Litaatwe Apparently the first careful stud}' of the 
circulation 111 humans during the hypoglycemic state (arising spontaneously 
or experimentally produced), was made by Weichmann and Koch 1 m 1928 
Their conclusions merit quoting at some length 

“ (1) In the hypoglycemic attack after insulin injection the venous 
blood on withdrawal from the unobstiucted (le by a tourniquet) cubital 
vein is strikingly light led Often the arterial and venous blood are indis- 
tinguishable One gains the impression not only that ' arterial ’ blood flows 
out of the vein, but also that it flows out under an increased pressuie, that 
is, it spurts out The bleeding from the point of puncture of the vein is 
more difficult to stop than is usually the case One feels that one can see 
the arterial pulse pounding through to the venous side The medium ery- 
throcyte diameter of the venous blood approaches closely that of the arterial 
blood This finding is explained through a relaxation of the vascular tone 
The vascular channels open themselves to an extraordinary extent and as a 
consequence the blood flows more rapidly An increase of the minute 
volume is to be assumed from this 

“(2) In 13 cases which were examined m the hypoglycemic state an 
acceleration of the pulse could be noted, m two cases the pulse frequency 
was unchanged, m three cases it was slow A parallelism between the 
eventual pulse quickening and the status of the blood sugar level was lack- 
ing throughout Often the pulse frequency reached the maximum of its 
acceleration only after the taking on of nourishment, when the blood sugar 
value had already returned to normal The cause of the pulse frequency 
can therefore not be attributed to the hypoglycemia as such 
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“ (3) In the great majority of cases the systolic as well as the diastolic 
pressure sinks m the hypoglycemic state In a number of cases, the diastolic 
pressure sank even more than the systolic The pulse pressure increased 
Since all these changes weie not only limited by the hypoglycemic state, 
but also often remained after the ingestion of food, it is justifiable to 
assume that they are not merely the lesult of the loweied blood sugar level, 
but also of the insulin action per se Among conditions which can play a 
role in the development of this hypotension associated with hypoglycemia 
are discussed disturbances in myocardial function, diminution of the total 
blood volume, diminution of the blood viscosity, and abnormal changes m 
diameter of the small and smallest blood vessels 

“ (4) In the hypoglycemic attack theie can be heard transitory aortic 
diastolic murmurs In four cases during the hypoglycemic attack, a definite 
diastolic murmur was audible over the aortic area, which later again dis- 
appeared, and was not to be heard m the fasting state The pulse was celer 
The blood pressures in these cases were respectively, fasting — 125/68, 
145/80, 118/69, and 236/111 In the hypoglycemic attack we found them 
125/35, 115/40, 122/36, and 207/73 On percussion, the heart seemed to 
be enlarged to the left ” 

In their work published m 1929, Lauter and Baumann 4 m the mam con- 
firm the observations of W eichmann and Koch They again point out that 
the minute volume is mci eased in the hypoglycemic state They add the 
significant finding that this mciease begins even before the obvious clinical 
symptoms of hypoglycemia appear, and only subsides several hours after 
the administration of carbohydrate They further point out that although 
the venous blood in many cases is sti lkmgly bright red, and shows a smaller 
oxygen deficit than in the noimal, still the oxygen utilization is not at all 
diminished but either normal oi increased This they explain on the basis 
of the increased velocity of the blood flow 

Later writers do not seem to have added much that is significant to the 
above descriptions Of course, Sake! 5 and his co-woikers have noted the 
appearance of tachycardia, bradycardia, indeterminate arrhythmias and in- 
creased pulse pressures, and have delimited rather arbitrarily the “ safe ” 
limits for their fluctuation during the insulin treatment for schizophrenia 
On the other hand, we find the following statement in Hadorn’s paper 6 pub- 
ished in September, 1936, based on the examination of 31 patients under- 
going the shock treatment “ The percussion and auscultatory findings 
s owed no change after insulin, except for frequency and rhythm changes ” 

B Clinical Observations Under Insulin Shock Treatment In com- 
P a nng the following observations with those made by Weichmann and Koch, 
etc ’ ^ ic differences between therapeutic msulm hypoglycemia, and the ex- 
perimental hypoglycemias produced and observed by the earlier authors 
must be borne m mind In the first place experimental hypoglycemias were 
y maintained moie than an hour or two at the most, while therapeutic 
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hypoglycemia is loutinely maintained for four 01 five hours or longer, m 
the second place, experimental hypoglycemias were rarely repeated more 
than a couple of times m the same individual subjects, while therapeutic 
hypoglycemia has been induced repeatedly for weeks and months in indi- 
vidual schizophrenic patients In fact one of our patients had been treated 
with relatively large doses of insulin for 85 treatment days Consequently, 
it is but to be expected that more frequent, more constant, more profound, 
and perhaps more lasting caidiovascular changes will be found in the latter 
instances 

From oui own expenence and observations we have denved the fol- 
lowing pictuie of the patients’ state under therapeutic hypoglycemia We 
find it convenient to divide the vascular physical findings into two groups 
those attributable duectly to variations m the vasomotor tonus, and those 
attributable duectly to changes m the cardio-aortic region itself Within 
a few minutes after the intramuscular injection of insulin in effective doses 
there begin to appear vascular evidences of altered activity of the vegetative 
nervous system, m the sense of varying degrees of balance between the sym- 
pathetic and parasympathetic activity On inspection, the colot of patients 
shows marked variations Some show a facial flush of fluctuating intensity 
throughout the course of (as well as aftei ) the hypoglycemia Others show 

predominantly a pallor during the course of the hypoglycemia Others show 

comparatively little alterations from their usual appearance The majority 
of cases show an intermediate degiee of intensity of flushing and fluctuations 
between flush and pallor The flushing usually shows marked regional 
variations, usually being most pronounced in the head and neck, and in most 
cases also involving the hands and feet In the typical case the flush pre- 
dominates in the pre-comatose (drowsy, somnolent) stage, and m the stage 
of light coma (muscular tonicity, extensor spasms, involuntary stereotyped 
movements, excitement), while pallor predominates m the stage of deep 
coma (muscular relaxation, absent corneals, positive Babmskis) After 
termination noimal or ruddy facies are again the rule Of course, cyanosis 
develops whenever there is interference with lespiration due to convulsive or 
prolonged tonic reactions, accumulation of mucus m the air passages, etc 
Since many patients show spontaneous fluctuations in the depth of their 
coma, they usually show corresponding changes in color Often, we have 
observed the development of a circumoral, nasal, and circumnasal pallor, 
which gives the patient a “ drawn ” appearance suggesting the hippocratic 
facies In one case (CC), we have observed repeatedly a “butterfly” 
flush involving symmetrically both cheeks and the middle region of the fore- 
head, while the nose itself and circumoral region and remainder of the face 
had the usual pallor 

As regards changes occurnng m the cardio-aortic region itself we have 
found symptoms and signs presenting themselves, which undoubtedly are 
the effects of a varying and variable degree of dilatation in the region of the 
aortic bulb and ascending aorta On inspection we quite regularly see an 
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increased degiee of peripheral vascular pulsation An mci eased venous pul- 
sation in the neck is also usually evident Along with this we find that the 
pulse assumes a “ bounding ” character, and associated with this we find an 
increasing pulse piessure chiefly dependent upon a drop in the diastolic blood 
pressure As the diastolic pressure drops furthei and often ultimately 
reaches zero the pulse assumes a definite “ Corrigan ” character When this 
occurs we usually can heai a “ pistol shot ” sound over the brachial artery 
and at times a “ Duroziez ” muimur over the femoral aitery Occasionally 
even a capillary pulsation becomes apparent On a few occasions when the 
above phenomena were most pronounced, we have felt a systolic thrill over 
the brachial artery With careful auscultation we can usually make out a to 
and fro murmur which seems to originate over the aortic region and is 
transmitted down the left border of the sternum and out towards the apex 
The systolic component of the murmur is usually most evident, while the 
diastolic component varies from the faintest whiff accompanying the second 
sound, to a fairly well defined aortic regurgitant murmur In some cases 
(particularly when the systolic pressuie remains unusually low), we can only 
make out a single sound at the base, suggesting that there is insufficient 
impact against the semilunar valves or such a degree of insufficiency, as to 
produce no audible second sound Fiom such findings we may surmise that 
there is also associated with the aortic dilatation, a similai dilatation of the 
pulmonic conus These findings, we must repeat, aie found to be present 


to a variable degree m different patients, and in the same patient However, 
they may appear very soon after the injection of insulin, and even after the 
first dose Thus, with patient 39, G W , a blood pressure of 106/0 was 
obtained one hour and 16 minutes after the first injection of ten units of 
insulin, while three minutes later the reading was 102/68 In perhaps 30 
per cent of our patients the aortic dilatation phenomena were readily de- 
tectable on almost any occasion, after the treatment was well established In 
the others the more evanescent character of the phenomena was demon- 
strated by the fact that they were found only occasionally, and only because 
these patients were examined day after day during various phases of the 
treatment Thus, m personally following a series of 16 cases under inten- 
sive treatment for a period of six weeks, the writer was able to detect the 
findings of aortic dilatation at one time or another, m all but one case In 


most of these cases, these phenomena persisted for various periods of time 
after the termination of the hypoglycemia, but invariably the findings were 
ess marked the longer the tune interval between the last hypoglycemic period 
and the date of observation As a rule, the abnormal pulse pressures showed 
e recession to the normal levels first, while the murmurs persisted for a 
considerably longer period In the accompanying table 1, we have indicated 
certain of the more typical clinical findings in individual cases Sufficient 
a a are given there to show that the findings in any specific case at any par- 
u ar tlrne ace entirely unpredictable The phenomena of aortic dilatation 
maj be either evident or absent, whether m the morning before the insulin 
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injection has been given, or m the afternoon several hours after termination, 
or dunng the \anous phases of hypoglycemic shock, and finally these phe- 
nomena in some cases may persist foi several months after the use of insulin 
has been discontinued (see figures on case 7, B H ) However, as a rule 
the aoitic dilatation phenomena show a progressive diminution m intensity 
as time goes on 

The question of pulse ftequencj and rhythm during the hypoglycemic 
shock treatment has been thoioughly coveied by previous wi iters Our 
observations aie essentially m agreement with these previous reports We 
have found usually a slight pi ogressive acceleration of the pulse rate during 
the somnolent and excitement stages (stage of light shock), with a ten- 
dency to lelative slowing during the stage of deep shock, and again a ten- 
dency towai ds moderate acceleration for a couple of hours after termination 
Only very larely ha\e we observed tachycardias above 130 or bradycardias 
below 50 The rhythm is usually grossly regular, the only abnormality 
fairly fiequently observed being a sinus arrhythmia Occasionally, in- 
frequent extrasystoles ha\e appeared, — but we have not observed any more 
seiious disturbances m rhythm m any of our patients 

In seeking for a physiological explanation of the cardiovascular changes, 
particularly the aortic dilatation phenomena during the hypoglycemic treat- 
ment, we have found the following material which illuminates this question 
It has long been known that insulin hypoglycemia calls forth a physiological 
outpouring of adrenalin into the blood stream Brandt and Katz 2 m 1933, 
pioved directly the existence of this compensatory adrenahnemia by biologi- 
cal and chemical tests In one of their typical case protocols they show that 
the maximum adrenalin effect appeared 34 minutes after the intravenous 
injection of 30 units of crystalline insulin Meythalei 7 m 1935, showed 
that compensatory adrenahnemia appears after the intravenous injection of 
small doses (a few units) of insulin, long before the blood sugar level has 
reached the critical so-called hypoglycemic range That is, that with every 
decline of the blood sugar level m the blood, regardless of the original level, 
the adrenalin output is increased This finding, of course, explains why 
the symptoms of adrenalin activity appear so soon aftei the insulin injection, 
even while the blood sugai level is still fairly normal An explanation of 
the actual aortic dilatation phenomena is then found in the work of J 
Gottesman and J Pal 8 as described in the latter’s paper in 1935 These 
workers showed that within three to eight minutes after the subcutaneous 
injection of 0 001 gm adrenalin there appeared pulsus cclei and altus, a 
diastolic pressure of zei o, and the typical murmurs, all of which they state 
are due to an active widening of the ascending aorta This change, Pal 
asserts, is a regulai manifestation of the stimulation of the sympathetic in- 
nervation of the cardio-aortic region The bradycardia usually seen during 
the phase of “ deep ” shock is also attributable to adrenahnemia, as the 
cardio-mhibitory function of adrenalin (operating via the vagus), is well 
established 9 
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Reasoning conveisely from the above facts, the infeience may be made 
that as long as aortic dilatation phenomena peisist m any individual case, 
an adrenalmemia very likely lemains associated with them It is par- 
ticularly important to establish this point since oui clinical studies have 
shown that the aoitic dilatation phenomena may persist foi weeks and 
even months aftei the completion of the hypoglycemic treatment It is oui 
purpose in subsequent studies to detei mine directly the extent of pei sistence 
of adrenalmemia 

Since insulin has been known to precipitate coronary attacks in cardiac 
patients 10 ’ 11 and moreover since S A Levine has pioposed the use of the 
“adrenalin test” foi distinguishing between tiue and pseudo-angma pec- 
toris, does not this wew of the cardio-aortic changes during the hypo- 
glycemic treatment indicate that we are exposing our patients to an excessive 
danger of cardiac accidents ? To this question we can answer by stating 
that expei lence has shown that no such dangei is piesent in properly selected 
cases Our own expei lence particularly bears this out, since we have dealt 
with a group of patients whose a\ erage age is 40 years, and still have had 
no untoward caidiac complications As long as Dr Sakel’s list of conti a- 
mdications foi Ins treatment aie borne in mind, we feel one should have 
no undue apprehension on this account 

Part II Roentgen-Ray Findings 

A sutvey of the literature available at this time indicates that hitheito 
no attempts have been made to follow the cardiac changes during the hypo- 
glycemic treatment, with the loentgen-iay This is not surprising when 
one considers the practical difficulties which one encounters m attempting 
to secure loentgenograms of the heait at different tunes under sufficiently 
fixed conditions so that the measurements may be compared with a reason- 
able degree of accuracy In oidei to achieve this purpose, it is above all 
necessary to have fairly cooperative patients who will at least make an at- 
tempt to hold their breath at deep inspiration during the period of exposure 
Such suitable coopeiation is especially difficult to obtain with psychotic 
patients To eliminate as far as possible the error due to this factor, we 
selected for this study 10 patients, who, we felt, would cooperate best dunng 
the taking of the roentgen-ray picture On these patients a total of 26 
standard six-foot flat heart plates were taken Films were taken before, 
during, and after the course of hypoglycemic treatment Unfortunately, no 
films could be taken during the actual hypoglycemic state, since it was 
impracticable to transport patients during hypoglycemic shock, and since our 
portable roentgen-ray apparatus could not be adapted to take sufficiently 
accurate six foot heart plates Consequently, it must be borne m mind, 
that those plates listed as being taken “ during the course ” of the hypo- 
glycemic treatment weie actually taken while the patients were on an am- 
bulatory status, l e , m the afternoon after termination or on a lest day As 
a check on the standardization of conditions under which films to be com- 
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pared were taken, we decided on the following criteria first, the trans- 
thoracic diameter in each film was to vaiy not more than five millimeters 
fiom the film with which it was to be compared, second, the level of the 
diaphragm m films which were to be compared had to be essentially similar 
Because of the strict adheience to these criteria, we found it necessary to 
eliminate 12 of the 26 films fiom oui study Howevei, because of these 
precautions the margin of technical enor involved in our method is reduced 
to a theoretical 2 per cent Consequently, any difference m measurements 
greater than 2 per cent may be considered significant as regards actual 
physical change The results of our studies on the 14 films (taken on six 
different patients), which weie suitable foi comparison, are listed in table 2 
Wherever possible (as m cases 2, 7, and 22), the total transverse measure- 
ment of the aortic arch was used as an indicator of the changes occurring 
at the base of the heart In the thiee othei cases this measurement could 
not be used because the right border of the aortic aich could not be clearly 
defined, inasmuch as it was tiansposed over the dense shadow of the verte- 
bral bodies Consequently, in these cases we used the “Upper Left Mar- 
gin ” measurement as defined in the table 

Table 2 shows that m all cases in which compaiable films were available, 
a significant increase in the diameters of the heart appears during the insulin 
treatment, and evidently may persist for at least tw r o months after the con- 
clusion of the prolonged course of tieatment The increase is evidently 
more marked in the basal region of the heart than m the apical region of 
the heart (the figures ranging from + 4 per cent to -f- 24 per cent m the 
former case, as compared to figures of 0 to -f- 14 pei cent in the latter case) 

Although the measurements given above indicate a distinct increase in 
the cardiac diameters, in no case do they reach values that are ordinarily 
considered pathological (viz aortic arch measurements exceeding 8 centi- 
meters, or a cardio-thoracic ratio exceeding %) All m all the roentgen- 
ray changes thus far found coincide fairly w r ell with the physical changes 
described in Part I of this paper 

Part III Electrocardiographic Findings 

Pei haps more has been done in the w^ay of electrocardiographic studies 
during hypoglycemia, than in any other phase of this problem Before the 
introduction of the Sakel treatment, numerous reports appeared describing 
the changes occurring m hypoglycemic attacks in diabetics as well as m 
experimental hypoglycemias An excellent summary of this early w^ork is 
found in the paper of Romano, Mazzei and Baila, 8 who m addition report 
their own careful observations on 30 normal subjects given 15 units of 
insulin intravenously The earlier reports agree substantially m reporting 
most frequently “ T ’’-wave changes in the way of flattening or inversion 
In addition, mention is made in the individual reports of P-wave changes, 
widening of the QRS complex, and occasionally disturbances m rhythm 
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such as biadycardia, alternation, aunculai and ventuculai exti asystoles, 
sinus aiihythnua, and exceptionally, disturbances in conduction Some 
writeis also mention changes in voltage (usually increase), of the R- and 
S -waves 

Romano and his co-woikers reporting on then own material of 30 cases 
noted 

(1) Increased fiequency in 83 per cent of then cases 

(2) Jnci eased voltage of the P-wave in three cases, diminution m one 
case, inveision in one case 

(3) Inci eased voltage of R 2 and R 3 six times, increase of S 2 in two cases 
and diminution of S 3 in two cases 

(4) Appearance of a small “ U ’’-wave on two occasions 

(5) Diminution of the height of the “ T ’’-wave m 27 of the 30 cases 
(This includes negativity in many instances ) 

They particularly point out that m spite of the fact that these alterations 
were in many cases quite definite, they did not produce any angina pectoris 
or phenomena of caidiac decompensation in any of their healthy subjects 

DeChatel and Palisa, 12 working in Sakel’s clinic, on 19 schizophi enic 
patients undergoing the hypoglycemic treatment, noted invariably that 
“ T ’’-wave changes occuried consisting of lowering of the “ T ’’-wave, 
and m all cases definite inversion m Lead IV In two cases they observed 
a veiy maiked sinus arrhythmia, but no other disturbances of conduction 
They found that the electrocardiographic changes were most evident after 
45 minutes from the time of injection of the insulin, and persisted until 
perhaps one-half to one hour after the termination of the coma 

W Hadorn a of Bern, Switzerland, studied 31 patients undergoing the 
hypoglycemic shock treatment and found significant electrocardiographic 
changes in almost two-thirds of these cases These consisted of arrhythmias 
of minor significance, lowering of ST, flattening and sometimes negativity 
of the T-wave, widening of the QRS, and occasional appearance of U-waves 
He too finds that these changes are usually reversible 

Our own limited experience agrees quite closely with the findings of these 
previous woi leers We took 12 electrocardiograms during the course of 
treatment which could be compared with graphs taken just before the be- 
ginning of tieatment We noted no P-wave changes, an increase of Q s 
m two instances , an increase in R voltage m four instances , a diminution m 
R voltage m two instances , lowering of the T-wave m two instances , nega- 
tivity of To and T 3 in two instances, increased voltage of T-wave m one 
instance (graph taken on a rest day) , marked sinus arrhythmia in two in- 
stances, infrequent left ventricular extrasystoles in one instance, slight 
widening of the QRS m two instances (from 0 06 sec to 0 08 sec and 
from 0 08 sec to 0 10 sec respectively) None of the more significant 
changes, viz , the T-wave negativity and pathological Q 3 , were found m any 
case except during the phase of shock 
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It is generally agieed that the electi ocardiogi aphic changes noted above 
are evidences of states of myocaidial mal-nuti ltion 01 anoxemia Ob- 
viously, insulin hypoglycemia opeiates to produce this effect at least in 
part by lemovmg m laige measuie the carbohydiate which the heait muscle 
needs Howevei, H adorn 0 has shown that this is not the only factor, 
since he was able to produce similar changes m the “ T "-waves when he in- 
jected glucose intravenously along with the insulin Also, the persistence 
of the EKG changes foi some hours aftei the termination of the hypogly- 
cemic state is evidence for the existence of some other cause This cause is, 
most likely, again the adienalm effect, which operates to produce a myo- 
cardial ischemia by bringing about the reduction in diastolic piessure which 
prevents propei filling of the coronary arteries 

Summary 

During the course of insulin hypoglycemic treatment profound changes 
arise m the cardio-vascular system, which have been inadequately described 
in previous reports legal ding this method of therapy 

A leview of the hteiature regarding expei imental and spontaneous hypo- 
glycemia shows that most of these changes have been observed from time 
to time m raie instances The work of Weichmann and Koch is cited as 
giving the most comprehensive account of the cai diovascular changes m 
experimental hypoglycemia These changes consist of peripheral vaso- 
motor phenomena, which are best explained by variations m the activity of 
the several parts and legions of the vegetative nervous system, and cardio- 
aortic phenomena which are best explained as a lesult of the adrenalmemia 
produced by the action of insulin The cardio-aortic changes consist pri- 
marily of an active widening of the aortic bulb and ascending aorta which 
may develop to such a degree as to pioduce typical symptoms and signs of 
aortic insufficiency These changes were all found to be reversible, though 
they persist for varying periods of time after the termination of experimental 
hypoglycemia 

Our own work on 49 patients undergoing the Sakel regimen for schizo- 
phrenia, proves that essentially similar physiological changes, viz the vaso- 
motor phenomena and the cardio-aortic dilatation phenomena, appear quite 
regularly at one time or another during the course of this treatment The 
persistence of these changes, albeit m a progressively diminishing degiee, 
for weeks and months m certain cases, is also demonstrated The trend m 
all cases seems to be towards a reversibility of these cardiovascular changes, 
so that they may be considered physiological rathei than pathological m sig- 
nificance 

Roentgen-ray studies taken during and after the course of the hypogly- 
cemic treatment afford concrete confirmatory evidence of the occurrence of 
these cardio-aortic changes These studies demonstrate a relatively greater 
increase m the basal as compared with the apical diameters of the heart, 
and in the mam, coincide with the clinical physical findings 
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Oui electrocardiographic studies aie in accoul with those described by 
previous authors, notably W Hadoin® and Romano, Mazzei and Baila 3 
The most frequent electi ocardiographic abnormalities m hypoglycemia are 
seen to be flattening and invasion of T-waves, and sinus arrhythmias 
Other changes which have been noted are pathological “ Q 3 ’’-waves, changes 
m R and S voltage, slight widening of the QRS complexes, appearance of 
“ U ’’-waves, appeal ance of auncular and ventricular extrasystoles The 
theoretical implications of these changes aie discussed m the text 
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POSSIBILITIES IN BIOLOGICAL ENGINEERING 


By Karl T Compton, Ccimbndgc, Massachusetts 


When I asked myself why I, a physicist, should be invited to address 
you, America’s most distinguished body of physicians, I found an answer 
extending back ovei many centuries For physics and medicine have been 
closely associated from then veiy beginnings The words physics and 
physician both dei ive f 1 om the Greek root meaning " that which pertains 
to nature” as distinguished from the spiritual, mental and moral world 
Webster’s Dictionaiy gives two definitions of “ physicist” first, one versed 
m medical science, second, one versed in natural science In France I, 
as a physicist, would be called a physicien In Germany I would be a 
physiker which, m English, is one who admimstei s a physic 

In the early days of science there was little differentiation between the 
study of animate and inanimate phenomena, the great scientists of the day 
concerned themselves indiscriminately with medicine, physics and alchemy 
But, as knowledge of natural science giew, specialization became necessary 
m the three great fields of biology, physics and chemistry Medicine and 
engineering emerged as combinations of art and applied science, medicine 
being based largely on biology and engineering on physics 

It has been the history of science that this tendency to specialization 
and differentiation into different fields is frequently followed by a merging 
together again This happens when some fundamental discoveries disclose 
the underlying unity of two branches of science which had hitherto developed 
on less fundamental and apparently unrelated bases The best example 
of this is m physics and chemistry A generation ago it was easy to distin- 
guish a physicist from a chemist One dealt with matter m bulk and the 
other with changes in molecular constitution Theie still exists a dif- 
ference between what might be ,called the plumbing type of physics and 
the culinary type of chemistry, but m their interpretive and many of their 
operational aspects the two sciences are now completely rneiged, to their 
very great advantage 

I think we all believe that there is a basic unity of interpretation and 
understanding underlying all phenomena of the material world It is only 
our ignorance or lack of skill which forces us to proceed along different 
lines, based on different sets of fundamental laws With increasing knowl- 
edge these barriers break down, and new lines of attack are opened up with 
new weapons My purpose, m this address, is to discuss the possibilities 
°f a closer working liaison between the biological, physical and chemical 
sciences, together with their applied aspects m medicine and engineering 


* Convocation Address, Twenty-Second Annual Session, American College of Physicians, 
Tcchn l’ April 6, 1938, by Karl T Compton, President, Massachusetts Institute of 
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The oppoi tumties for such liaison may be illustrated by two examples 
Considei the technic of the physician in a clinical examination He takes 
the patient’s tempeiature and pulse late, listens with a stethoscope to Ins 
heart and lung action, examines his eyes, nose and throat with optical in- 
struments, takes an electrocardiogram and a series of roentgen-ray photo- 
graphs Thus far he uses mstiuments devised by physicists He also 
employs chemical methods in analyses of blood, urine, metabolism and per- 
haps tests the spinal fluid If he prescribes a treatment other than diet, rest, 
exercise or abstinence from tobacco, it is likely to be physical therapy with 
1 oentgen-rays, heat or ultraviolet light, or chemical tieatment with medi- 
cines 

Bone disoiders are detected and observed by roentgen-rays The proc- 
esses of bone metabolism are affected by diet, by glandular action stimu- 
lated by chemical hormones like parathormone and by ultraviolet light The 
exact operation of these piocesses may be studied by use of chemical iso- 
topes 01 radioactive chemicals pioduced and detected by physical methods 
and used as traceis If we wish, for example, to study in detail the body 
process between the dunking of water and its effect, if any, on the joints, 
we could give the patient a little “ heavy water,” containing deuterium in- 
stead of hydrogen, and tiace this deuterium as it pioceeds in metabolism to 
the vanous fluids and tissues of the body Oi, similarly, we can produce 
artificial radioactive calcium oi phosphoius by the modern alchemy possible 
with proper use of very high voltage equipment, feed this calcium or phos- 
phorus m food to the patient or expenmental animal, finally detect quanti- 
tatively and with maivelous sensitiveness the rate at which this material 
deposits m the bones, with aid of physical instruments which were originally 
devised for experiments on cosmic rays and for measuring the geological 
age of rocks 

These two illustrations, chosen from the field of rtiedicme, could be 
matched by many otheis fiom the allied life sciences comprised under the 
general head of biology Foi example, the physical agent roentgen-rays 
and the chemical agent calcodme have opened up entnely new vistas in 
genetics Bacteriology and mechanical engineeimg aie revolutionizing the 
food processing industries We now have yeast and mould cells being 
bombarded by electrons in vacuum tubes, bram actions being detected by 
radio amplifying apparatus, human tissues being measured by electrical 
engineering methods to discover then “ phase angle ” under different con- 
ditions , gonorrhea cured by electrical heating methods which were developed 
for metallurgical uses, biological membranes partially simulated by chemi- 
cally produced films 

I recall some ten years ago the late Dr Augustus Trowbridge, then 
European Director for the Natural Sciences under the International Edu- 
cation Board, told me of his belief, based on study of work m many labora- 
tories, that the next generation would witness a fundamental forwaid 
movement in the biological sciences comparable to that which came in the 
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physical sciences with the woik of Faraday and Maxwell, or more recently 
with the discoveries of the electron, 1 oentgen-rays, radioactivity and atomic 
transmutation He said, furthermoie, that he expected this advance in 
biology to come about tluough use of technics supplied fiom the sister 
sciences of physics and chemistry Ceitamly the new developments of the 
intervening ten yeais go far m substantiation of this prophecy 

Admitting, theiefore, the lapid advance of biological science and its 
opportunities to draw for assistance upon its sister sciences, the question 
arises, is theie some step which we can now take that will facilitate and 
expedite this development ' 1 I believe that one clue to the answer to this 
question is found in two parallel situations Veiy, very few biologists 01 
physicians are trained in these technics of physics and chemistry, or have 
any understanding of the concepts and methods of these sciences which may 
be applicable in their own science, conversely very, very few physicists or 
chemists have any knowledge of the problems of biology Neither speaks 
the other’s language or thinks about lus problems So, I believe that one 
forward-looking step may be taken by the parallel training of young scien- 
tists m biology, physics and chemistry in a mannei which I will suggest later 
Of course this is not a new idea There are some biophysicists and some 
biochemists who are doing excellent work And for many yeai s the bordei 
lines between the biology and physics and biology and chemistry have been 
attacked But these have been reconnaisance skermishes by 1 aiding parties 
rather than a major engagement by an adequate and well equipped army I 
know that most physicists who have gone into biophysics have gone m 
mainly as technicians, while most biologists in the same field have been 
fumbling with big ideas which they had not the background to handle ef- 
fectively Those few who have become first-rate biophysicists or bio- 
chemists have done so through unusual native ability and hard work, and 
not through adequate training 

Such considerations led a group of my colleagues, who were intei ested 
m attempting to devise an improved basic tiaimng foi the fields of biophysics 
and biochemistry, to follow a suggestion derived fiom a somewhat analo- 
gous situation about 30 years ago — that time m the field of chemistry rather 
than biology Then industrial chemistry was rapidly becoming important 
Many successful exploratory developments had been carried out in applying 
methods and principles of physics and mechanical engineering to chemical 
manufacture At that point, three men together devised a new type of 
training for young men pieparmg for the chemical manufacturing industry 
ns ead of cramming the mmds of student chemists with a mass of descrip- 
ive detail as to how this 'product is manufactured, that product is manu- 
q £ C urec b and so on, they concentrated their training on a limited number 
processes and operations which were basic to all chemical manufacture, 
and a ^ lorou £^ 1 S ras P °f these processes from the physical, chemical 
basi ma ^ iematlca -l viewpoints — all built upon thorough groundwork in these 
c SC!ences These unit operations were things like distillation, mixing, 
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drying, heat transfer, chemical reaction, transfei of fluids, etc At one 
stroke this new concept brought order out of chaos m the chemical indus- 
tries , their problems had been reduced to common terms , technical advance 
in one uidustiy was immediately transferable to other industries In the 
short space of 30 yeais chemical engmeeimg has become one of the most 
useful and vigoious of all the applied sciences 

Just as systematic applications of physics and mechanical engineering to 
chemistry produced a useful ait of chemical engineering, so a systematic 
application to biology of physics, chemistry and electrical engineering may 
create a useful art of biological engineering The choice of the name “ bio- 
logical engineenng ” is the result of much thought and consultation The 
names biophysics and biochemistry aie, neither of them, sufficiently inclusive, 
and their combination is clumsy Biotechnology would be a good title 
But the designation of biological engineering was suggested as appropriate 
because our objective so aptly conforms to the well known definition of 
engineenng as "the art of organizing and dnectmg men and of controlling 
the forces and materials of nature foi the benefit of the human race ” 
Within this conception lies ample scope for every activity from instrumen- 
tation to theoiy, from biophysics to biochemistry, so long as its objective is 
the marshalling of all available resources to aid biology for the benefit of 
humanity When one of my colleagues first suggested this name to me, he 
said, “ I know you don’t like the name now, but it will grow on you as you 
think it over ” He was right 

What, then, is the program for biological engineenng, in order that it 
may fulfill its objective of systematically uniting physics, chemistiy, mathe- 
matics and engineering to serve biology ? As I see it, three features are 
essential an educational progiam, a research program and an oiganization 
Realizing that, if the progiam has merit, it will be improved by experience 
and further thought, nevertheless the following suggestions may be offered 
as a starting point 

Educational Piogiam The first consideration in planning an educa- 
tional program is its objective and then its scope and subject matter Here 
we may follow the analogy of chemical engineering, with its “ unit proc- 
esses ” and “ unit operations,” and proceed to analyze our available concepts, 
tools, technics and opportunities, as follows 

Among the types of energy likely to be usable are the following electro- 
magnetic vibrations — infra-red, visible and ultraviolet light, roentgen-rays, 
radio frequencies, radioactivity, electricity, bombarding particles like elec- 
trons, protons or neutrons, supersonic vibrations, heat, chemical energy, 
magnetic fields , surface tension 

Among the ways in which these types of energy are likely to be involved 
are the following stimulation of protoplasms , induced chemical changes m 
organic materials, living or once living , effects on enzyme action , therapy 
in disease , abiotic action on deletei ious microorganisms , effects on hormones 
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and vitamins, spectroscopic analyses, roentgen-ray analyses of ciystal struc- 
ture or molecular aggregations, electiolanetics of cell membranes, electro- 
phoresis of cells, tiacer studies m metabolism and other physiological proc- 
esses , mutations 

There will be requued the construction and 'operation of devices for 
objective measurement of the changes induced as above, including measuring 
and recording of temperatuie, piessure, humidity, air motion, gaseous 
relations, motion and time, amplification of feeble eneigies without dis- 
tortion, by mechanical, thermionic or pliotromc devices , radiation measure- 
ments, as roentgen-ray dosages, 1 adioactivity, cosmic ray counting, mito- 
genic radiations, specti ophotometry , hydrogen-ion concentrations, oxida- 
tion-reduction potentials, vapor pressures, heat flow and insulation ther- 
modynamics, surface tension, conductance and impedance in protoplasms, 
diffusion and osmotic effects across membranes , molecular weights and iso- 
electric points , colloidal phenomena , agglutination and anti-body relations , 
electrical potentials, Donnan equilibria and Helmholtz double layer phe- 
nomena, axone potentials and action currents, reflex time and tiopisms 
Among the technical skills useful m constructing experimental and re- 
cording apparatus the following are suggested design and construction of 
amplifier circuits, transformers and meters, machine tool work and glass 
blowing, design and operation of vacuum pumps and pressure gauges, pro- 
duction of uniform or varying temperatures , design and operation of ther- 
mionic, photromc, vacuum and ionization tubes, photography and photo- 
metry , optical measurements , spectroscopy, absorption and emission spectra, 
absorption coefficients, use of glass, quartz and grating spectrometers, 
supersonic devices, radiation sources, electromagnetic, monochromatic, etc , 
use of optical filters , microscopic technics, including transmitted and oblique 
illumination, dark field, quartz and lithium fluoride microscopes, ultramicro- 
scopes , preparation and handling of pure gases , equipment for organic and 
inorganic chemical analyses, centrifuges 

Among the fields of usefulness of biological engineers may be listed 
medical schools, hospitals, medical and biological institutes, universities, 
food companies, as packers, canners, bakers, shippers and dairy products, 
manufacturers of pharmaceutical instruments, chemicals or drugs , industrial 
hygiene activities , government laboi atones, as agriculture, food, health and 
standards 


On the basis of this analysis, the next step is to devise an educational 
curriculum which will provide knowledge of biology and at the same time 
training m the principles and technics of the cooperating sciences as listed 
above I believe that this curriculum should recognize first, that the field 
ls too broad to be handled, even in an introductory manner, m a four year 
college course, and second, that education along these various lines should 
proceed more or less m parallel rather than ad seriatim 

This fact of " parallel ” training is important A student entering this 
field has hitherto been quite generally forced to specialize m one aspect, such 
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as chemistry or biology, and has then had to go back aftei graduation to 
pick up the lemainmg featuies of the combined program As I have seen 
this attempted in a numbei of cases, I have been impiessed with its poor 
psychological anangement But the curnculum which I shall describe 
makes progiess possible at a moie 01 less umfoim level in the various fields 
This has the advantage of breaking down the more or less artificial bairiers 
between the different fields and of permitting a moie unified conception and 
a more cooidinated training 

Along these lines, therefore, the following curriculum of professional 
subjects has been approved by the faculty of the Massachusetts Institute 
of Technology foi a course in Biological Engineering 

Fust yeai geneial chemistry, physics and calculus, each through the 
year, engmeenng drawing and descuptive geometry each for a half year 

Second yeai physics through the year, and a half year each of general 
chemistry, qualitative analysis, general biology, comparative anatomy, cal- 
culus and differential equations 

Ensuing summei organic chemistiy 

Third year physical chemistry through the year, and a half year each 
of mvertebiate zoology, bacteriology, physiology and electrical engineering 

Fowth yeai a half yeai each of electrical engineering, biochemistry, 
biophysics, optics, atomic structure and some professional electives 

Fifth yeai advanced bacteriology, colloid chemistry, biological engineer- 
ing and thesis through the yeai, and a half year of zymology and some pro- 
fessional electives 

In addition to these piofessional subjects, the curnculum includes 
courses in English, history, modern language, economics and some elective 
general studies 

The professional electives aie chosen in the fields of physics, chemistry, 
biology or engineering 

This five year coui se leads to a master’s degree m biological engineering, 
but students with promise and ambition should be urged to proceed with at 
least two more years of graduate study to the doctorate 

Reseaich Piogiam I believe that the best possible value m this field 
of biological engineering can only be attained if a research program and an 
educational progiam proceed side by side, each drawing strength and in- 
spiration from the other It is obviously not possible here to outline the 
scope and content of a research program, since this will vary greatly m ac- 
coi dance with the interests of the staff You may be interested, however, 
m a very brief description of what we are now doing in this field at the 
Massachusetts Institute of Technology — not as a statement of an ideal, 
but rather as an illustration of the opportunities for cooperation between 
specialists in different departments diawn together around biological en- 
gineering as a coordinating influence Associated m many aspects of this 
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work are also the Harvard Medical School, the Massachusetts General Hos- 
pital, the Lahey Clinic and other groups, for such a program must be es- 
sentially cooperative 

The technic of 1 adioactivity measurement developed by Professor Evans 
has been combined with that of the metabolism of calcium and allied metals 
under Professor Aub to perfect a method for measurement and cure of 
radium poisoning Similar radioactivity technics are being used in co- 
operation with Dr Hertz working undei Dr Means to investigate iodine 
metabolism with some interesting theiapeutic possibilities m view Also 
this radioactive technic is being used to investigate phosphorus metabolism 
m the dentine and enamel of the teeth of humans and rodents, in the study 
of bone sarcoma, and other problems 

The high voltage electrostatic generator invented by Professor Van de 
Graaff is in successful use in a 1,200,000 volt roentgen-ray installation in 
the Huntington Memorial Hospital under Dr Dresser, who recently re- 
ported the very promising clinical results on different types of cancer in 
the first six months of use An improved model of this type of roentgen- 
ray outfit is now under construction in our electrical engineering laboratories 
for the Massachusetts General Hospital The super voltage V an de Graaff 
generator, formeily installed on the estate of Colonel Green at Round Hill, 
has been moved to Cambridge and is being adapted for the production of 
large quantities of artificial radioactive materials, like sodium, iodine or 
phosphorus, for use m physiological and medical research 

The fundamental nature of the biological action of penetrating radia- 
tions is being investigated, starting with a very simple case — the bombard- 
ment of unicellulai organisms by electrons of regulated speeds 

A series of organic peroxides has been discovered by Professor Milas, 
possessing biologically interesting properties For example, they are un- 
usually good bactericides and fungicides, and have yielded some remarkable 
results in the cure of athlete’s foot and pyorrhea Their mild oxidizing 
properties, and relative absence of deleterious action on tissues, suggests 
their possible beneficial action in diseases, like cancer and dementia praecox, 
which aie characterized by low oxygen metabolism Investigation of these 
possibilities is being undertaken in collaboration with Dr Hoskins, Director 
of the Memorial Foundation for Neuro-Endocrine Research 

Cooperation of physicists with Professor Bunker has led to invention 
of a new method for activating ergosterol and also to a technic of mono- 
chromatic ultraviolet irradiation which has permitted a closer definition of 
the spectral range and efficiencies of antirachitic effects of ultraviolet light 
An automatic quantitative color analyzer, developed by Professor Hardy, 
is being used to separate the reddening of skin due to modified vascular 
action from true erythema produced by roentgen-rays and other agencies 
The carcinogenic properties of chemicals aie being studied by a new 
method by Dr Goldstein He finds that those chemicals which will produce 
cancer in experimental animals after some months of application, will also 
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pioduce abnoimal growths in bacteria in only a few horns Thus far he 
has found complete agreement as to carcinogenic or noncarcmogemc prop- 
erties of the various chemicals tried, and if this agieement is found to be 
general, the new bacterial test will greatly expedite the examination of other 
chemicals with respect to this property 

Utilization of facilities for uppei atmosphere studies provided by our 
meteorological depaitment has enabled Professor Proctor to develop some 
very mteiestmg technics for investigating the distribution of microbes, 
pollens and fungus spores in the upper atmosphere and for studying their 
transpoit by air currents Already some important results have been se- 
cured m such subjects as the spreading of gypsy moths by their larvae, and 
the dissemination of a serious fungus disease of wheat 

Many other examples might be added to these which I have purposely 
selected principally from the field of medicine Others relate to food tech- 
nology, industrial hygiene, etc But let me give one more illustration which 
illustrates unusually well the possibilities of cooperation of specialists m dif- 
ferent fields I refer to a possible approach to the study of fatigue of auto- 
mobile drivers 

Professor Horton, an electncal engineer, has developed a very accurate 
method for measuring the “ phase angle ” of living tissues This phase 
angle expresses the relation between electrical reactance and electrical re- 
sistance In addition to showing a correlation with certain glandular dis- 
orders, such as myxedema and Addison’s disease, it now appears that the 
phase angle may be used as a quantitative measure of fatigue This is not 
yet certainly established, but if it should be, then the following study of 
fatigue of automobile drivers would be possible 

The person under investigation will be seated on an automobile seat, 
with his hands on a steering wheel, and the whole outfit mounted on a 
shaking table devised by Professor Ruge for study of behavior of small 
model building structures in the accurately reproduced motion of earth- 
quakes This reproduced motion is secured by a hydro-electrical apparatus 
controlled by a beam of light passing through the irregular tooth-hke edge 
of a rotating cam This tooth-hke edge is shaped to reproduce the earth- 
quake motion in the shaking table, and the edge shape is calculated by means 
of the machine for mechanical solution of differential equations devised 
by Dean Bush and using earthquake data secured by a special type of seis- 
mograph built by Professor Shchter 

By driving any given type of automobile, equipped with such a seis- 
mograph, over any given type of road, and operating on this record with 
the differential analyzer to calculate the required cam shape to make the 
table shake just as did the automobile on the road, it is obvious that the 
driver may be given a " synthetic ” ride to reproduce the jiggles and bumps 
of the real ride for any desired duration of time He can be placed m a 
compartment like an actual automobile and air-conditioned to reproduce the 
temperature, stuffiness, carbon monoxide content, etc , of any given driving 
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conditions By methods devised by Di De Silva of Harvard, he can even 
be given the synthetic job of dnving in traffic 

All this time his phase angle, and hence Ins fatigue, is being recorded, 
his reaction time can be tested whenever desned, and any othei tests may be 
made and automatically lecoided 

If this should be done, we would ha\e brought to beai on the study of 
fatigue, technics developed foi othei purposes by electrical, mechanical and 
civil engineers, a geologist, a physicist and a psychologist Whether or not 
this will be done lemains to be seen, but it illustrates the possibilities of co- 
operative effort 

Oi gamsation Finally, as to organization, I should say that a depart- 
ment of biological engineenng should be headed by a biologist, and should 
include a physicist, an organic chemist, an analytical chemist and an elec- 
trical engineer There may be others Then there should be coexistent 
departments m the scientific and engineenng fields whose members can be 
drawn in for consultation and tempoiary help, when required, m their re- 
spective specialties And theie must be a cooperating medical group to 
handle medical aspects deiivmg from the program Wherever such an 
oigamzation can be set up, there I believe that what I have ventured to call 
“ biological engineering ” may serve a useful function in promoting the more 
effective marshalling of our existing knowledge m many fields for the spe- 
cific objective of advancing oui knowledge of biology and its applications 
to human welfare 

In conclusion, I would like to make one comment lest, m my effort to 
present the case for biological engineering, I may have given the impression 
that I believe the physical and engineering sciences can step blithely m to 
lead the biologists to the quick solution of their problems I do not believe 
this at all, I only believe that theie may be an opportunity now for us all 
to get together more effectively along some such line as I have tried to sug- 
gest The mam avenue of advance is, and will continue to be, the direct ap- 
proach through biology, physiology and medicine But these problems 
are so complex, so vast m scope and human import, that every promising 
avenue of approach to their solution should be followed And I believe that 
this avenue of biological engineering shows some real promise of leading in 
the desired direction 
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SUBARACHNOID HEMORRHAGE FOLLOWING INJECTION 

OF EPINEPHRINE - 

By Morris Flexner, M D , F A C P , and Bernard Schneider, M D , D N B , 

Louisville , Kentucky 

Epinephrine is regarded as a haimless drug, the only common contra- 
indications being angina pectoris and hypertension Its use in the field of 
alleigy is practically univeisal Senous complications following its subcutane- 
ous administration aie not leported Hence, we feel that the occurrence of a 
subarachnoid hemorrhage following the subcutaneous injection of 0 5 c c of 
epinephrine 1/1000 solution is of sufficient intei est to be reported in detail 

Subarachnoid Hemorrhage 

The recognition of subarachnoid hemorrhage as a clinical entity has been 
greatly simplified since the report of Symonds and Cushing 1 in 1923, dealing 
with inti acranial aneurysm Previous to this, the reports were largely patho- 
logical studies of cases that had not been diagnosed clinically However, fol- 
lowing this contribution, clinical reports 2 of cases recognized and pioperly 
treated during life began to appear in the literatuie 

Subarachnoid hemorrhage in young adults is by no means an uncommon 
occunence It has been leported as having occurred in some cases at rest, in 
others during coitus, straining at stool, physical exertion such as weight lifting, 
emotional upsets such as fright, etc , all of which elevate blood pressure At 
times it has occurred dunng pregnane}'-, labor and several hours to several days 
postpartum 3 

The underlying factoi m this disease, miliary aneurysm, is most often found 
m one of the superficial cerebial arteries In many younger individuals no 
lesion has been demonstrated at autopsy Vascular syphilis, arteriosclerosis, 
infections such as subacute bacteiial endocarditis, toxins and chionic alcoholism 
have been considered important etiological agents Eppinger 4 m 1887 was the 
first to suggest a congenital defect in the vessel wall Von Hofmann 5 in 1894 
found the favorite site of aneurysm to be at the bifurcations of the cerebral 
vessels Fearnsides 0 studied 5432 head examinations of 7924 autopsies and 
found 44 aneurysms Forbus 7 studied the cerebial vessels of a case of sub- 
arachnoid hemorrhage He found that there were multiple aneurysms arising 
only from vessels of the carotid system and that all were located at the points 
of bifurcation, with no evidence of inflammation but a definite defect in the 
musculans at numerous points of division No definite musculans abnormality 
was demonstrated in the other arteries except at points of bifurcation The 
location of the aneurysms corresponded exactly to the location of the muscu- 
lans defect This led to the study of embryos in which he found that the 

* Received for publication January 6, 1938 
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muscularis of the arteries and that of their branches develop independently 
Thus, it was hypothesized that the musculaiis may not fuse at the point of 
bifurcation, leaving a defect Forbus perfoimed some interesting manometnc 
experiments demonstiatmg the piessuie effects on the points of bifurcation, 
concluding “ Our interpretation of the facts, as we have stated it in this ac- 
count of multiple miliary aneurysm formation, forces us to the conclusion that 
multiple aneurysms of the superficial aiteries of the brain, as well as those of 
the arteries of medium size of other organs, are acquired lesions based upon a 
congenital artenal structural imperfection, a defect m the muscular coat, char- 
actenstically located at points of bifui cation ” Strauss et al 21 found “ arterio- 
sclerosis of the ceiebral arteries to be the most common pathologic condition 
lesponsible for the disoiganization of the vessel wall, the aneurysmal formation, 
the ruptuie and the hemouhage into the subarachnoid space, irrespective of the 
age of the patient ” 

Briefly, the history obtained m cases of spontaneous 6 subaiachnoid hemor- 
rhage is as follows There is a sudden onset of intense, severe headache, which 
may be local or general, causing the patient to “ hold the head with pam ” It 
may originate m the back of the neck A “ feeling of something having snapped 
at the base of the skull ” is sometimes described Nausea and vomiting fre- 
quently accompany or follow the pam At times the patient loses consciousness 
for a short period following which he may be drowsy and stuporous for varying 
lengths of time, sometimes going on to coma and death Due to the blood 
present in the cerebi ospmal fluid, acting as an irritant, there is neck pam and 
stiffness, Kernig’s sign and a mild febrile reaction Depending on the amount 
of blood and the location of the clot, there are various localizing signs The 
eye grounds may show choked discs and hemorrhages The pupils may be 
unequal, dilated or contracted The pulse may be slow and the blood pressure 
elevated Polyuria, glycosuria and albuminuria are encountered at times 

The diagnosis of subarachnoid hemorrhage is usually confirmed by the 
spinal fluid findings From’s observations 9 are still considered classical The 
spinal fluid pressure is increased and in three successive fractions of fluid the 
blood is mixed to the same degree The amount of blood and the color of the 
fluid vary The supernatant fluid may be pale orange or brown to golden yel- 
low No coagulum forms in the fluid In hemorrhage incident to spinal punc- 
ture the amount of blood decreases in the three fractions and coagulates m the 
fluid, the supernatant fluid is clear and colorless In subarachnoid hemorrhage 
the characteristic features are an even admixture of red blood cells, xantho- 
chromia, crenated red blood cells on micioscopic examination and absence of 
coagulum 

In an analysis 10 of 105 cases of subarachnoid hemorrhage Strauss and 
Tarachow concluded that the prognosis is worse with generalized vascular dis- 
easc ' and better where there is no clinically evident hypertension or arterio- 
sclerosis The older the patient, the worse is the prognosis even without evi- 
dence of vascular disease 

In addition to symptomatic and supportive measures drainage of the spinal 
canal should be done at legular intervals Authors have varied m their recom- 
mendations regarding this procedure but, m general, drainage is usually resorted 
to until the fluid clears Pressure readings should be made at each tap 

The course and duration of the illness depend upon the amount of bleeding, 
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its location and whether there are immediate recurrences In cases of spon- 
taneous subarachnoid hemorrhage in younger individuals the patient usually 
improves rapidly during the first week and recoveis in three to six weeks 

Epinephrine 

Epinephrine causes a use in blood pressure due to its effect in producing 
arteriolar constnction The height of the rise varies with the individual and 
the method of administration By the intravenous loute, it produces a marked 
elevation, intramuscularly, the reaction is less, and subcutaneously least of all 
“Epinephrine is easily oxidized and when intioduced into the circulation it is 
so rapidly destroyed that an effective concentration in the blood is maintained for 
only a brief period, hence its evanescent effect ” according to Rogoff 11 

In experimental animals the response of the pial arterioles to the local appli- 
cation of epinephrine is the same as that of arterioles in other parts of the 
body 12 In other animal experiments 13 it was found that a rise m blood pres- 
sure can overcome epinephrine vasoconstriction within the head These latter 
experiments also suggest that the drug increases the cerebral cuculation In 
isolated dogs’ heads Bouckaert and Jourdan 14 found that epinephrine produced 
vasoconstriction when perfused through the artenal system In a later paper, 14 
these workers reported that they had injected strong doses of epinephrine into 
the general circulation of dogs and had found that the distensive action of the 
systemic hypertension overcomes the local vasoconstrictive action of the drug 
They believed that the musculature of the cerebral arterial walls, excited to 
constriction by epinephrine, limits the distensive effect of the hypertension 
Cachera and Fauvert 15 performed similar experiments on dogs and then results 
are in agreement with' the work of Bouckaert and Jourdan 

Gibbs and his coworkeis 10 found in their human subjects “an abrupt and 
great acceleration of blood flow ” following intravenous injections of 0 1 to 
0 2 c c of 1/1000 solution of epinephrine which was “ sufficient to cause a sharp 
increase m blood pressure and impulse rate ” They believed the increase m 
flow was secondary to the increase in systemic blood pressure In other cases 
they used amounts (0 01 to 0 005 cc ) v r hich did not cause a rise m the blood 
pressure but in “ each instance there was a moderate increase m flow ” 

It has been stated that no obvious systemic effect is produced in normal indi- 
viduals after subcutaneous injection of epinephrine, it v^as believed that absorp- 
tion from the subcutaneous tissues was so slov r that destruction or neutralization 
kept pace with it 17 However, in 10 normal males under basal metabolic condi- 
tions Blumgart 18 found an increase in the velocity of peripheral blood flow 
averaging 81 per cent, an increase in the speed of pulmonary circulation averag- 
ing 76 per cent, an increase in pulse rate of 12 to 24 beats and an increase in 
pulse pressure produced by a rise m systolic blood pressure and a fall of the 
diastolic pressure He used 0 5 c c of 1/1000 solution of epinephrine sub- 
cutaneously Moreover, Jensen 10 found similar blood pressure changes in 13 
normal persons injected, using 0 5 to one cc of 1/1000 solution of epinephrine 
subcutaneously The increase in systolic blood pressure varied from 15 to 85 
mm of mercury, the maximal being reached m 11 to 46 minutes The imme- 
diate response varied from 8 mm m 22 minutes to 38 mm m 3% minutes In 
three cases the pressure suddenly increased Kylm 20 used one milligram of 
epinephrine subcutaneously m normal individuals and found a blood pressure 
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rise of 15 to 20 mm m one to two minutes The maximal effect was produced 
m 5 to 10 minutes Hannan 21 injected 0 5 cc of 1/1000 solution of epi- 
nephrine subcutaneously into women with normal menstiual cycles and found 
no rise in blood pressuie over 8 mm nor m pulse rate over five beats per 
minute Myers and King 22 injected 10 minims of 1/1000 solution of epi- 
nephrine subcutaneously into 10 nonnal, healthy, white women between the ages 
of 20 and 30 Foui showed no change in systolic blood pressure, five gave an 
immediate rise of from 8 to 10 mm of mercury, and in one the systolic blood 
pressure rose 15 mm within eight minutes In four the diastolic blood pres- 
sure fell 10 mm within eight minutes, m six cases theie was no essential imme- 
diate variation The diastolic blood pressure m all these cases showed a tend- 
ency to a lower level during the period of observation The pulse pressure 
varied accordingly, showing an average immediate mciease of 10 mm of mer- 
cury The average increase in pulse rate was twelve beats per minute 

Case Report 

Mrs M F G , aged 20, a primipara, delivered by low forceps on July 24, 1937 
Her puerperium was uneventful until she developed urticaria on August 6, 1937 
Except for the occurrence of hives in her mother and brother the family history 
was inconsequential The urticarial attack on August 6 was mild, the itching 
being relieved by calamine lotion and several % gram ephedrme sulphate 
capsules On the morning of August 7, 1937, these lesions had almost entirely dis- 
appeared and there was no itching That evening about 9pm one of us (B S ) was 
called to see her At that time she had a severe attack of urticaria with very an- 
noying pruritus Almost the entire body was red and there were numerous typical 
urticarial lesions Dermograplna was elicited An injection of 0 S c c of 1/1000 
solution of epinephrine was given subcutaneously Within one-half hour the skm 
was clear and there was no itching About 45 minutes after the injection she de- 
veloped a sudden, severe headache which was generalized and increased m intensity 
during the next two hours (On later questioning there was no sensation of any- 
thing snapping in her head ) About an hour and a half after the injection the 
patient was given 10 grains of aspirin and three grains of Seconal, which she 
vomited immediately She became very restless and apprehensive, complaining 
bitterly of headache, and vomited again in about 20 minutes An injection of 
Vi gram of morphine sulphate was given hypodermically and she slept throughout 
the night and was drowsy all of the next day (August 8) She vomited several times 
during the day and was able to retain only a small amount of soft food, awakening 
at intervals, complaining of severe headache On August 9 she was stuporous and 
listless but could be aroused, complained of weakness and severe headache, and soon 
fell asleep Her orientation was good Her temperature was 100 4° F, pulse 48 to 
56 The blood pressure was 130 systolic and 80 diastolic There was marked photo- 
phobia In consultation, one of us (M F ) found a very rigid neck, Kermg’s sign, 
slight limitation of external rotation of both eyes, and equal, slightly dilated, reacting 
pupils The patient was hospitalized with a provisional diagnosis of meningeal 
irritation, possibly infectious On admission the blood and urine were essentially 
negatne except for moderate secondary anemia Spinal puncture was performed, the 
iidings of which are listed in table 1 A diagnosis of subarachnoid hemorrhage, 
secondary to epinephrine injection, was made Dr R G Spurlmg concurred m the 
•agnosis He found no fundal changes In all, five spinal punctures were done 
, n ^ The patient improved rapidly and was discharged on August 18, 1937, 

'wth slight neck stiffness, moderate photophobia and definite weakness One month 
a ter the onset of this illness she had made a complete recovery 
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Table I 


Record of Spinal Punctures 


Date 

Pressure in 
millimeters of 
spinal fluid 

Color and 
amount of 
fluid 

\\ ithdrawn 

Red 

blood 

cell 

count 

White 

blood 

cell 

count 

Differential 

count 

Remarks 

8/9 

190 

Very bloody 
Bright red 
Very cloudy 
25 c c 

250,000 

222 

All polv’s 

Supernatant 
fluid slightly 
xanthochromic 
BP 130/80 

8/10 

130 

Bloody 

Bright red 
(less than 
above) 
Cloudy 

20 c c 

20,500 

0-1 

All poly’s 

Increased 
xanthochromia 
BP 114/64 

8/11 

30 

Light orange 
to amber 
Cloudy 

15 c c 

30,000 

1 

i 

65 

91% poly’s 
9% lymph’s 

Xanthochromic 

B P 110/60 

8/13 

110 

Light amber 
Slightly 
cloudy 

8 c c 

■ 10,000 

60 

74% poly’s 
25% lymph’s 

1 % mono 

Xanthochromic 
BP 120/80 

8/16 

110 

Light amber 
Very light 
cloud 

4 c c 

35-40 

8-10 

96% lymph’s 
4% poly’s 

Xanthochromic 


Comment 

This case has many interesting features Assuming that there actually 
existed a congenital aneurysm, how did it withstand the stress and strain of 
labor only two weeks previously ? It is true that the second stage was con- 
siderably shortened by low forceps delivery yet at some time during labor there 
must have been some stiam It is possible that this exertion weakened the 
aneurysmal wall sufficiently so that the rise in blood pressure and the increase 
m ceiebral circulation volume and velocity, after the injection of epinephrine, 
were able to cause its rupture It is probable that this individual is unusually 
lesponsive to epinephrine and had a sudden, sharp rise m systemic blood pressure 
and marked distention of the cerebial artenal system The possibility that some 
of the material injected entered the venous circulation cannot be overlooked 

A search of the literature has revealed no case of subarachnoid hemorrhage 
under sinnlai circumstances Symonds 23 writes “ I have not met with or 
heard of a similar case ” We feel that the unusual circumstances associated 
with this accident warrant this report 

Summary 

Herein is reported an instance of subarachnoid hemorrhage m a young 
woman two weeks postpartum following an injection of 0 5 c c of 1/1000 solu- 
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tion of epinephnne subcutaneously The modus operandi is suggested The 
patient recovered 
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HEMOLYTIC STREPTOCOCCIC ANGINA WITH AGRANULOCY- 
TOSIS TREATED WITH PRONTOSIL AND 
SULPH ANIL AMIDE fc 

By R F Ives, M D , F A C P , Bi ooklyn, Neiv Yo i k 

The fundamental discover}' by Domagk 1-4 of the protective action of cer- 
tain sulphonannde derivatives of the azo dyes in experimental hemolytic strepto- 
coccic infection, and the supplementary demonstration by Trefouel, Trefouel, 
Nitti, and Bovet 5 of the similar action of paia-aminobenzenesulphonamide, have 
received abundant confirmation °' 13 From the date of Domaglc’s original publi- 
cation 1 an ever increasing volume of clinical reports has been appearing in the 
current medical periodicals concerning the favorable influence of these chemo- 
therapeutic agents in the treatment of the various types of hemolytic strepto- 
coccic infection This literature has contained scattered references to the thera- 
peutic results obtained in the treatment of acute pharyngitis, tonsillitis, and 
peritonsillar abscess 14 * 10 ’ 12> 20 Although a brief report on a similar case by 
Schur and Singer 21 has already appeared, the present report is the earliest de- 
tailed record of the clinical course and laboratory findings in the treatment with 
Prontosil and sulphanilamide of a fulminant necrosing pharyngitis accompanied 
by a complete agranulocytosis 


Case Report 

On September 2, 1936, A McM , a white male, 52 years of age, suddenly de- 
veloped sharp lightning-like pains with deep boring sensations in the shafts of the 
right and left femurs and along the crest of the left tibia The pains, which were 
very severe and exhausting, did not appear to follow the course of either the femoral 
or sciatic nerve distribution They recurred at frequent intervals over a period of 
several days 

On September 3 an indefinite soreness of the throat, with chilliness, a rapidly 
rising temperature, headache, and generalized body aches, confined the patient to bed 

On September 4 the patient was first seen by the physician The muscle, joint, 
and bone aches, which were causing the most acute distress, were still the chief com- 
plaint Four or five years previously the patient had been affected with some bone 
disease m the region of the right hip, for which an operation had been performed and 
a cast applied But no tenderness was to be elicited on palpation or pressure over 
any of the affected bones The throat soreness had increased and pain on swallowing 
had developed The throat was very much reddened and inflamed, but no spots, 
patches, or areas of pseudo-membrane formation were visible The tonsils had been 

* Presented before the Staff Meeting of the Bay Ridge Hospital, Brooklyn, New York, 
May 4, 1937 
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removed years befoie but some tissue fragments remained The patient had suffered 
from several attacks of throat infection of ordinary severity during the preceding 
three years The temperature was 101° 

The clinical picture was that of the usual septic sore throat Treatment was in- 
stituted on this basis The affected areas of the throat were painted with a 3 per 
cent solution of iodine m glycerin, an injection of a non-specific protein antigen 
was administered subcutaneously, and a mixture containing salicylates and gelsemium 
prescribed for internal medication, perborate of soda as a mouthwash and gargle, and 
cold compresses to be applied externally, were recommended Against advice, but 
for reasons of economy, the physician was requested to return only on call 

Four days later, on September 8, the physician was called again The pharynx, 
tonsillar areas, and uvula now r showed one extended mass of grayish-black necrotic 
membrane The patient was confused and drowsy The bone pains had ceased and 
the body aches were less, but the headache, which urns somewhat localized at the back 
of the neck, was worse The breath was foul The temperature was 10 7 ° F by 
mouth The injection of 10,000 units of diphtheria antitoxin, which was given im- 
mediately on the impression that a septic diphthei la had developed, was without effect 
On September 9 the throat smears and cultuies, which had been sent to the 
laboratory, were reported to show a preponderance of streptococci of the hemolytic 
strain, as well as many other organisms, but no Klebs-Loffier bacilli, or fusiform 
bacilli and spirochetes The white blood cell count and differential was reported to 
show only 1200 cells consisting entirely of lymphocytes with a complete absence of 
polymorphonuclears 

The final diagnosis, winch was first made at this time, was therefore hemolytic 
streptococcic angina with a complicating agranulocytosis There was no recent his- 
tory of having taken any amidopyrine or related drug containing the pyrazalon 
nucleus The prognosis was regarded as very grave 

By this time the patient urns obviously critically ill The skin was hot and 
flushed The breath was very foul Deglutition was practically impossible as fluids 
returned through the mouth and nose Moderate swelling of the cervical nodes had 
taken place The patient was stuporous, and the deep reflexes were greatly dimin- 
ished Yet examination of the heart and lungs was negative The kidneys were 
functioning, the urine contained no albumin, sugar, casts, or pus 

Under these conditions the fight against this fulminating hemolytic streptococcic 
angina and the potentially fatal agranulocytosis was begun Treatment was insti- 
tuted under trained nurses m the home Aftei two days the patient was removed to 
the Methodist Episcopal Hospital m Brooklyn, New York The statistics of agranu- 
locjrtosis from all causes at this hospital, from 1928 to 1936, show m a series of 13 
cases, 10 deaths and 3 recoveries 

Specific treatment was carried out on two lines first, for the control of the 
emolytic streptococcic infection, Prontosil and sulphanilamide , second, for the 
agranulocytosis, pentnucleotide and Liver Extract 

Prontosil solution was injected intramuscularly m 5 cc doses at four hour 
intervals five times m 24 hours Sulphanilamide (Prontyhn) tablets were crushed 
n given m watery suspension by means of a nasal tube m doses of 15 grains four 
times m every 24 hours 

entnucleotide was injected intramuscularly m 10 c c doses daily Concentrated 

ren era! solutions of liver extract were injected intramuscularly in 3 c c doses twice 
on ever* other day 

, v ,th L h 0cal treat ment consisted of throat irrigations at two or three hour intervals 
weak °i so5utlons of one-half per cent permanganate of potash alternating with 
so utions of perborate of soda or bicarbonate of soda 

given ^ PP ° rt!ve treatment included a high fluid intake and frequent liquid feedings 
& J means of a Levine nasal tube, solutions of glucose intravenously, and % o of 
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a gram of strychnin arsenate and 3 minims of a 1 1000 solution of epinephrine 
chloride subcutaneously, twice or thrice daily Intestinal elimination was aided by 
means of enemata 

In response to these measuies a striking therapeutic result was obtained m com- 
bating the destructive pharyngeal infection and the total suppression of the granu- 
locytes This therapeutic result consisted in the subsidence of the toxemia, the heal- 
ing of the throat lesion, and the concomitant regeneration of the polymorphonuclears 
The remarkable reaction of the patient to the treatment was soon evident 

The maximum and minimum temperatures were appreciably lower on each suc- 
ceeding day of treatment, and after the fourth day the temperature dropped sharply 
to normal (table 1, figure 1) The mental confusion and stupor lessened The 
general condition of the patient improved 


TableII 


Days 

from 

onset 

Temperature 

Leuko- 

cytes 

Lymphocy tes 

Granulocy tes 

Mono- 

cytes 

Maxi 

mum 

Mini 

mum 

Larfc 

Small 

Pccmy clo 
cy tes 

Myelo- 

cytcs 

Metamye- 

locytes 

Neu tro- 
phies 

Baso- 

plnles 




total 

per 

num 

per 

num- 

per 

num 

per 

num- 

per 

num 

per 

num 

per 

num 

per 

num 




number 

cent 

ber 

cent 

her 

cent 

her 

cent 

ber 

cent 

ler 

cent 

ler 

cent 

her 

cent 

ber 

3 

101 

















7 

107 


1,200 

32 

374 

08 

820 













8,- 

1013 

101 8 


















9 

1018 

102 


















10 

103 0 

103 

2 100 

24 

504 

70 

1 o9G 













11 

103 0 

99 8 

1 900 

20 

491 

71 

1,349 







3 

57 





12 - 

102 0 

98 0 


















13 

100 0 

9SG 

4 500 

15 

G7o 

53 

2,380 







31 

l,39o 



1 

45 

14 

100 0 

100 2 

9 100 

9 

819 

40 

4 180 

3 

273 

6 

540 

7 

037 

29 

2 039 




la 

J100 0 

99 

11 900 

13 

1 547 

27 

3 213 

2 

238 

4 

476 

23 

2,737 

31 

3,089 





10 

100 0 

99 

16 000 

8 

1,280 

17 

2,720 

2 

320 

5 

800 

33 

o,280 

35 

5,000 





17 

100 4 

99 2 

10 000 

11 

1 700 

23 

3 300 



2 

320 

31 

4,960 

35 

5 000 





18 

100 4 

99 

15 028 

7 

1,152 

9 

1,480 



1 

1 Go 

30 

5,922 

42 

0 931 



5 

822 

19 

100 

99 4 


















20 

99 0 

98 8 

17 550 

4 

702 

0 

l,0o3 







90 

15,79o 





21 

99 

9S 

12 700 

11 

1397 

18 

2 200 







71 

9 017 





22 

98 0 

98 

9 850 

9 

887 

15 

1,177 







70 

7,480 





23 

98 8 

98 

11,000 

8 

928 

14 

1,024 







70 

9,048 

2 

232 



24 

98 0 

98 0 


















2-j 

98 8 

98 2 


















20 

98 0 

98 


















45 



0 400 

4 

250 

49 

3 130 







47 

3 008 






By the seventh day a decided change was evident in the condition of the throat 
The offensive odor had disappeared The thickness and tenacity of the membrane 
began to decrease, and a gradual exfoliation resulted 

From the time of the highest temperature when the blood was first examined 
the number of both the large and the small lymphocytes per cubic millimeter showed 
a gradually increasing upward trend Granulocytes first reappeared in the blood 
between the second and the third day of treatment, or during the interval when the 
fever was slowly receding Almost from the time of their reappearance the poly- 
morphonuclear neutroplules showed a rapidly increasing upward trend, but by the 
time when the temperature had reached normal were present in less than one-third 
their normal number (table 1, figure 1) 

On September 14 the temperature rose abiuptly to 100 6° where it remained 
practically constant for a day and a half From then on it fluctuated consistently 
for several days between about 99° in the morning and 100 5° in the afternoon 

Duplicate blood cultures in broth were made at the onset of this secondary rise 
m temperature One was negative The other showed a slight delayed growth of 
hemolytic streptococci Nevertheless the existence of a bacteremia was questioned 
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Inasmuch as these streptococci proved to be of a short chain strain, unlike that isolated 
from the throat, they were felt to have been a contaminant 

With the secondary rise in temperature a slight increase in the number of large 
lymphocytes and a marked increase of small lymphocytes occurred A brief spurt of 
premyelocytes, a prolonged wave of myelocytes, an increasing flood of metamyelo- 
cytes and polymorphonuclear neutroplules and a final surge of monocytes also entered 
the blood As a result, the leukopenia which remained after recovery from the 
agranulocytosis was replaced by a marked leukocytosis (table 1, figure 1) 
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Fig 1 Hemolytic streptococcic angina with agranulocytosis temperature chart, blood 

picture, and medication 

During the development of this leukocytosis it was observed that most of the 
leukocytes showed pronounced toxic degenerative changes On this account it seemed 
advisable, m view of the sustained fever which, at the time, could not be satisfactorily 
explained, to resort to a blood transfusion On September 16 a transfusion of 300 
c c of type IV blood was accordingly given 

On September 18 a tendency toward urinary retention developed which required 
the use of the catheter for several days 

This low grade fever proved to be the result of a large abscess which had 
formed in the retropharyngeal space On September 21 the retropharyngeal abscess 
was opened and freely drained of a large amount of greenish-yellow pus The next 
day the power to swallow returned in sufficient degree to permit of the discontinuance 
ot the nasal tube Following the drainage of the abscess the temperature rapidly 
approached normal and remained so for the remainder of the convalescent period as 
he patient went on to make a complete recovery 

The polymorphonuclear leukocytosis continued to increase up to the time when 
ie retropharyngeal abscess was incised The excess of neutrophiles in the blood 
en receded, rapidly at first, but more gradually later 
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After September 21 the injections of Prontosil solution were reduced, first to 
three a day, then to three on every other day, of Pentnucleotide to one every other 
day, and of liver extract to one every second or third day 

On September 28 all medication was discontinued, and the patient was dis- 
charged from the hospital 

During the period of the absolute agranulocytosis the red cell count was 4,800,000, 
the hemoglobin 66 per cent, and the color index 0 69 The blood platelets maintained 
a count of between 150,000 and 200,000 throughout the illness After the final sub- 
sidence of the fever the red cell count at 4,200,000 and the hemoglobin at 65 per cent 
were only slightly below normal levels Repression of blood cell formation in the 
bone marrow was evidently confined entirely to the granulocytes 

Subsequent to recovery a complete blood examination showed a white cell count 
of 6,400 leukocytes divided about equally between 3,000 granulocytes and 3,400 lym- 
phocytes, a red cell count of 3,900,000 (table 1, figure 1), hemoglobin 73 per cent, and 
a color index of 0 93 The fact that there was a relatively high number of lympho- 
cytes and a relatively low number of neutroplules m the blood following recovery 
might suggest the presence of some degree of deficiency in the formation of the 
granulocytes 

In this case Prontosil and sulphanilannde evidently exerted a definite and 
specific action against the hemolytic streptococcic angina with a resulting sup- 
pression and elimination of the toxic focus that was causing the arrest of the 
maturation of the myeloblastic cells m the bone marrow As soon as the pro- 
duction by the hemolytic streptococci of the toxins, which had a selected action 
against the leukocytes of the granulocytic series, was checked, time was permitted 
for the regeneration of the polymorphonuclears and the repair of the local 
damage sustained by the pharyngeal structures The restoration of the matura- 
tion of the myeloblastic cells was, in all probability, abetted through their stimu- 
lation by Pentnucleotide and liver extract 
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RARE SEQUELAE OF PNEUMONIA, SUBCUTANEOUS, INTRA- 
MUSCULAR AND RENAL ABSCESSES CAUSED BY 
TYPE XIV PNEUMOCOCCUS ' 4 

By F Johnson Putney, M D , Philadelphia, Pennsylvania 

The pneumococcus is seldom regarded as the cause of either skm or kidney 
lesions yet a few reports of such occurrences have been published A number 
of observers describe the appearance of non-specific skm eruptions during pneu- 
monia, 1 but others record the actual isolation of pneumococci from the lesions 2 
Mann and Gerboth 2 recovered pneumococci from a nodular eruption on the legs 
Wakefield’s patient with type II pneumococcic pneumonia developed intra- 
muscular abscesses in the deltoid region and on the thigh Schmidt-LaBaume 
and Otto noted vesicular lesions on the skm and mucous membranes from 
which pneumococci were isolated Subcutaneous abscesses were noted m two 
of Preble’s 3 patients Finland 3 recorded 10 cases of subcutaneous abscesses 
caused by pneumococci but not associated with pneumonia , three were caused 
by type III pneumococci, two each by types II and XI, and one each bv types 
VII, VIII, and XI y 

‘Received for publication December 4, 1937 
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Urinary tract infection associated with or caused by pneumococci appeared 
to be equally uncommon until the recent report of Moor and Brown 4 who 
found pneumococci of type XIV in the urine of an amazingly high proportion 
of patients Practically none of the previous observers have even recorded the 
pneumococcus as the causative organism of urinary tract infections, yet m 
many cases the bacteria found have merely been entered as “ cocci ” in their 
statistical tables Complete identification has seldom been made Actual renal 
pneumococcus infection during or after pneumonia is very uncommon Fahr B 
observed two instances with multiple renal abscesses and Reimann c reported a 
case with multiple kidney abscesses caused by type III pneumococci 

In the following case multiple subcutaneous, intramuscular, and renal 
abscesses were observed following type XIV pneumococcus pneumonia 

Case Report 

History A colored man, aged 27, was admitted to the medical service of Dr 
H A Reimann, four days after the onset of type XIV pneumococcus pneumonia 
which followed a cold The right lower lobe was consolidated and a friction 
rub was present Vomiting and diarrhea occurred early in the course and the 
patient appeared to be very ill A blood culture was sterile The blood Wassermann 
reaction was positive The temperature after admission to the hospital reached 40° C 
(104° F ) during the remainder of the first week of illness, then gradually declined 
and became normal on the fourteenth day On the fifteenth day the temperature rose 
to 38 4° C (101° F ) and an abscess was noted over the sacrum which was incised 
and drained two days later The pus contained a pure culture of type XIV pneu- 
mococci The temperature thereafter fluctuated irregularly between normal and 
39 1° C (102° F ) for the rest of the observation period Another abscess, 2 5 cm in 
diameter also containing type XIV pneumococci in pure culture appeared two weeks 
later m the anterior abdominal wall At the same time pain and tenderness were 
noted in the left mterscapular region A few days later a swollen, tender area 8 cm 
by 4 cm developed Pus was aspirated The abscess burrowed and spread under 
the muscle layers and skin to the right mterscapular and cervical region Upon deep 
incision and drainage 240 cc of thick pus were obtained from which type XIV 
pneumococci were isolated The wound healed after a week 

The patient did not recover satisfactorily, the temperature reached fever levels 
daily and pyuria was noted on the forty-eighth day of illness Type XIV pneumo- 
cocci were recovered from the urine on several occasions but two blood cultures 
were negative Examination of the abdomen revealed a large tender mass on the 
left side and a vaguely palpable mass on the right A diagnosis of pneumococcus 
pyelonephritis was made The leukocytes hovered between 11,000 and 20,000 per 
cu mm The blood urea nitrogen was 14 mg per 100 c c The non-protein nitrogen 
rose progressively from normal to high levels and measured 111 mg shortly before 
death The urea clearance test a month after pyuria appeared was 44 per cent of 
normal, and after two months, 33 per cent of normal Because of the evidence of 
increasing retention, left nephrostomy was performed by Dr T Fetter on the eighty- 
second day Congenital polycystic kidneys with multiple abscesses were found 
Drainage was maintained, but the patient became progressively worse and died four 
months after the onset of the pneumonia 

Necropsy performed by Dr B L Crawford revealed that the lung lesion had 
healed Chief interest focused on the enormous kidneys which weighed approxi- 
mately 1700 gm each and measured about 26 by 11 by 8 cm The organs were com- 
posed of multiple cysts filled with pus and blood and no normal kidney structure was 
seen grossly The chief pathologic diagnosis was polycystic kidneys, and suppurative 
nephritis 
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Summary 

A case of type XIV pneumococcus pneumonia was observed in which multi- 
ple subcutaneous and intramuscular abscesses, and renal abscesses superimposed 
on polycystic kidneys, occui red as sequelae Type XIV pneumococcus is known 
to be especially invasive and the renal infection was assumed to be the result of 
infection of congenitally abnormal organs which seem to be especially vulnerable 
There is also a probability that syphilis played a role in reducing the patient’s 
resistance to pneumococcus invasion It is of further interest to speculate on 
the peculiar affinity of type XIV pneumococci for the urinary tract as suggested 
by the studies of Moor and Brown 

BIBLIOGRAPHY 

1 Hirsch, H Petechiales Exanthem bei Pneumokokkenerkrankung, Med Klin , 1920, vn, 

181-184 

Jacob, L Beitrage zu Kenntms der Pneumomykosen, Jahrb Hamburgischen Staats- 
krankenanstalten, 1909, xiv, 47-87 

2 Mann, S tlbcr fibrmose Schleimhautentzundung durch Pneumokokkemnfektion, 

Munchen med Wchnschr , 1909, n, 72-74 

Gerboth, J Pneumokokken als Erreger von Hautgangran, Dissert Leipzig, 1911 
Wakefield, E G Intramuscular abscesses complicating pneumonia, Ann Clin Med , 
1927, v, 804-807 

Schmidt-LaBaume, F , and Otto, C Zur Klinik, Histologie und Pathogenese der Pneu- 
mokokkenexantheme, Arch f Dermat u Syph, 1933, clxix, 431-435 
Windholz, F Untersuchungen uber metastatische Pneumokokkendermatosen, Beitr z 
path Anat u z allg Path , 1924-1925, lxxm, 432-438 

3 Preble, cited by Howard, C P The diagnosis and treatment of pneumonia, Oxford 

Univ Press, 1936 

Finland, M The significance of specific pneumococcus types in disease, Ann Int Med 
1937, x, 1531-1544 

4 Moor, H D , and Brown, I L The occurrence of Diplococcus pneumoniae in the urinary 

tract, Jr Bact, 1937, xxxm, 73-74, Jr Am Med Assoc, 1937, cvm, 1594-1596 
Fahr, T Pathologische Anatomie des Morbus Brighti, Handb d spez path Anat u 
Histol Henke-Lubarsch, vi, 156-172 

6 Reimann, H A Infections of the kidney The kidney m health and disease, Chapter 20, 
1935, Berglund and Medes, Lea and Febiger 



EDITORIAL 

SHOULD LOBAR PNEUMONIA BE TREATED IN A HOSPITAL t 

No question arising fiequently m the daily practice of medicine involves 
more factors It may be of interest to consider some of them in the light 
of present day methods m the treatment of the disease 

The facilities which are available in the home aie naturally a first con- 
sideration In impoverished patients the lack of such essentials as an ade- 
quate room, heat, light and equipment may at once settle the question in 
favor of the hospital, provided a well equipped hospital is within reach 
Where the home can provide a suitable room and minimum equipment one 
must consider further matters 

What can be done m the home, for instance, to provide 24 hour nursing 
service? If giaduate nuises are to be available this question is settled, but 
if they cannot, then probably special nurses could not be provided in the hos- 
pital for the same economic reasons 

Most pi lvate pavilions do not provide sufficient floor nurses to give ade- 
quate care and supervision to a pneumonia patient secluded in a private room 
The patient usually fares bettei in these respects on the wards The better 
type of practical nurses, or even intelligent strong women relatives will fur- 
nish closer supervision of the patient and better mmoi nursing care in the 
home than can be furnished to the patient on “ floor care ” by either waid 
or private pavilion On the other hand in such important matters as hypo- 
dermic medication, propei recording of pulse and temperature and as- 
sisting the physician in giving serum, oxygen, etc , and reporting on the 
patient’s condition, the partially trained nurse is often inadequate 

When matters are closely balanced between home and hospital as to nurs- 
ing care, other considerations will decide the issue The first of these, of 
course, is the matter of typing, cultures and serum administration The hos- 
pital has strong practical advantages m all these respects In fact in many 
instances it may be said that adequate use of these important aids to diag- 
nosis, prognosis and efficient therapy is impossible in the home On the 
other hand, given a home not too far fiom a modern laboratory and an 
energetic physician trained in the technic of serum administration, it 
becomes quite possible to give the patient m the home every advantage m 
this respect afforded by a hospital 

The use of oxygen therapy is likewise quite feasible m the home if the 
home is within range of one of the commercial houses which rent and serv- 
ice oxygen tents Its efficient use, however, depends largely upon the qual- 
ity of the nursing care available and upon the experience of the doctor in the 
supervision of this form of treatment Moreover the expense of such 
oxygen therapy is often prohibitively great when provided in the home, 
whereas hospitals are apt to be more lenient in this respect 
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A very important fuither point is the closeness of the physician’s office 
to the home of the patient and the amount of time he can devote to the care of 
the patient The task of caring for a case of pneumonia outside the hos- 
pital m a manner comparable to the routine of a good institution is not one 
to be undertaken by a man already heavily burdened with other very ill 
patients Unless time can be given to the details of serum administration, 
for instance, its hazards will be notably increased In considering this prob- 
lem, however, the physician may well look realistically at the character of 
the professional care which can be furnished by the best available hospital 
There may be no real benefit gained m this respect by placing the patient m a 
hospital which has no intern staff or m which the dependability of the house 
staff leaves much to be desired 

There are complications of pneumonia which may greatly add to the dif- 
ficulties of home treatment retention of urine, persistent vomiting, severe 
abdominal distention, certain types of delirium There are others which 
may demand surgical intervention such as empyema, purulent pericarditis, or 
pneumococcic arthritis 

The problem of transportation to the hospital will often be an important 
one Distance, roads, weather and the type of ambulance available must be 
given thought In general, pneumonia cases stand transportation for reason- 
able distances m a good ambulance quite well during the first two or three 
days of their illness, but in the later stages of the disease such a move is a 
real handicap and may prove an immediate hazard 

The economic side should be considered by the physician only m this 
far He owes it to the family to estimate for them, when asked, what the 
best treatment will cost m either place It is their problem to determine 
what funds they can raise, the physician’s to see that such funds are spent 
to the best advantage of the patient 

It is certain that the part of wisdom for the physician is to consider 
these and other individual factors carefully before coming to his decision 
The decision should however, be reached early and adhered to There 
should be no moving of the patient late in the disease and because he is doing 
badly The battle should be fought out in the home or m the hospital as 
seems best m the individual instance 
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Injection Treatment of Hama By Carl O Rice, MD, FACS, Instructor in 
Surgery, University of Minnesota School of Medicine, with the assistance and 
cooperation of Hamlin Mattson, M D 266 pages , 14 5 X 23 cm FA Davis 
Company, Philadelphia 1937 Price, $4 50 

Velpeau, m 1835, observed the accidental curing of a hernia, following the in- 
jection of a hydrocele with an iodine solution He is given credit as the first phy- 
sician to treat hernia by the injection method Jaynes, in 1832, injected essential 
oils to cure hernia, and probably deserves priority Dr Ignatz Mayer, of Detroit, 
is credited with modernizing the injection treatment of hernia He reported 2100 
cases, from 1927 to 1932, with 98 per cent successful results 

The authors feel that ready acceptance of this method has been impeded, be- 
cause of confusion with the injection of paraffin, and because at times charlatans and 
unlicensed practitioners have attempted it The clinical aspects of the book are based 
on experience as obtained in the Hernia Clinic of the Minneapolis General Hospital, 
and in private practice A detailed classification of hernias, anatomical relationships, 
and etiological factors are discussed The importance of differential diagnosis is 
emphasized A suitably fitting truss is considered mandatory for the cure of a 
hernia by this method Suggestions for the selection and fitting of a truss are given 
The comparative merits of various sclerosing solutions are described, along with a 
detailed technic of injection Indications, contra-indications, complications and 
sequelae are discussed The literature is reviewed and a comparison is made with 
the surgical treatment of hernia A chapter is devoted to the histopathology of the 
injection treatment, in which the response of tissue to sclerosing solutions is demon- 
strated 

The final chapter is devoted to the medico-legal aspects of hernia, with a review 
of the various state laws 

It is a valuable contribution for those interested m the problem of the treatment 
of hernia 

G H Y 

Principles and Piactice of Medicine By Sir William Osler, MD, FRCP, 
F R S , revised by Henry A Christian, M D , LL D , S D , FRCP Thir- 
teenth Edition 1424 pages , 17 X 25 cm D Appleton-Century Company, New 
York and London 1938 Price, $9 00 

The thirteenth edition of this time-honored textbook of medicine has been revised 
by Dr Henry A Christian who in the preface assumes “ responsibility for all changes 
and additions not credited by name to some other ” In so doing Dr Christian 
has given the book a conservative and sound uniformity of style which is lacking 
in some other texts More than 200 pages have been added Typhoid fever has 
been displaced from its leading position in favor of the more common pneumococcic 
infections 

The sections on deficiency diseases, blood forming organs and diseases of the 
circulatory system have been rearranged and brought up to date Cmchophen has 
been included as a cause of toxic jaundice, and the discussion of arthritis has been 
lengthened and improved New sections on lipid metabolism and on von Gierke s 
disease have been added 

There is a good discussion on protamine zinc insulin, but no mention is made 
of those cases in which, for various reasons, it must be discontinued Lobectomy is 
recommended m the treatment of bronchiectasis In sharp contrast to this vigorous 

892 



REVIEWS 


893 


therapy, the ridiculously small dose of 2 to 4 c c of paraldehyde is advised m the 
treatment of delirium tremens The precedent of former editors m not mentioning 
the psychoses has been followed To the reviewer, this seems a mistake 

Dr Christian is to be congratulated on the many improvements which he has 
made It may be hoped that his assumption of the editorship of this text will 
restore much of its lost popularity The book is recommended for use by both stu- 
dent and practitioner 

L P G 

Pathology of the Central Nervous System By Cyril B Courville, M D 344 
pages, 17 X 25 5 cm Pacific Press Publishing Association, Mountain View, 
California 1937 Price, $5 75 

This book was written for the use of students and the general reader It is 
based on a study of some 15,000 autopsies done in a general hospital, and therefore 
represents a good cross section of diseases of the nervous system that might be en- 
countered in any large general hospital The introductory chapter deals in some 
detail with the histologic alterations occurring in the parenchyma and interstitial 
elements of the nervous system From this point on the reader is not burdened with 
too much histologic detail The mam emphasis is on the “development, gross ap- 
pearance, and ultimate fate ” of the common lesions of the nervous system 

The author has succeeded in injecting enough clinical correlation to give the 
general reader proper perspective of the subject The text is well organized and 
follows the usual plan found in most texts on the subject The appendix consists 
of eleven pages of climcopathologic aphorisms which the author has written as an 
aid in the clinical diagnosis of nervous diseases The following is an example of 
one “ The relatively rapid development of a paraplegia with signs of inflammation 
(fever, leucocytosis, etc ) often indicates an extradural spinal abscess Immediate 
surgical exploration is indicated if the patient is to be saved ” 

The text is well illustrated with two hundred photographs and drawings The 
type is very readable and the book has been nicely prepared It can be recom- 
mended to any reader desiring general pathologic information on the common dis- 
eases of the brain and spinal cord 
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COLLEGE NEWS NOTES 

New Lite Members 

Announcement is made of the following additional Life Members of the Ameri- 
can College of Physicians 

Dr Eben C Hill, Baltimore, Md 
Dr James H Means, Boston, Mass 


GirTs to tiie College Library 

Acknowledgment is made of the receipt of the following gifts to the College 
Library of publications by members 

Dr Jacob Gutman, F A C P , Brooklyn, N Y — Supplement to Gutman’s Modern 
Drug Encyclopedia, Fourth, Second Series, 

Dr Winthrop Wetherbee, Jr (Associate), Boston, Mass — 1 book, “Medicine m the 
Outpatient Department ” , 

Dr Miles J Breuer, F A CP , Lincoln, Nebr — 1 reprint, 

Dr Coyne H Campbell (Associate), Oklahoma City, Okla — 5 reprints, 

Dr Harry Halprin, F A C P , Caldwell, N J — 1 reprint , 

Dr D O N Lmdberg, FACP, Dectaur, 111 — 1 reprint , 

Dr James R Lisa, FACP, New York, N Y — 14 reprints, 

Dr Harold C Luetli (Associate), Evanston, 111 — 11 reprints, 

Dr Wm deB MacNider, FACP, Chapel Hill, N C— 4 reprints, 

Dr John I Marker, FACP, Davenport, Iowa — 1 reprint, 

Dr Samuel S Paley (Associate), New York, N Y — 3 reprints, 

Dr Samuel A Shelburne, FACP, Dallas, Texas — 2 reprints 


Committee on Nominations 

President William J Kerr on November 14, 1938, announced the appoint- 
ment of Dr Donald J Frick, of Los Angeles, Calif, as a member of the Committee 
on Nominations to take the place of the late Dr Walter P Bliss, of Pasadena, 
Calif Dr Frick is an appointment from the Fellow r ship-at-large The other 
members of the Committee consist of 

Dr James Alex Miller, New York City, Chav man (from the Board of Regents) 
Dr D Sclater Lewis, Montreal ( from the Board of Regents) 

Dr Henry M Thomas, Jr, Baltimore (from the Board of Governors) 

Dr Fred W Wilkerson, Montgomery, Ala (from the Board of Governors) 


Maryland Chapter of the American College or Physicians 
Holds Meeting, November 19, 1938 

One of the largest and most successful State meetings of Fellows and Associates 
of the American College of Physicians was held at Baltimore, November 19, 1938, 
with Dr Henry M Thomas, Jr , Governor for Maryland, presiding Dr Sydney R 
Miller, ex-President and Regent of the College, took an active part in organizing 
the program, and at the dinner which followed the afternoon session he addressed the 
group on topics of especial interest concerning the present and future activities of the 
College The scientific program follows 
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1 Teratoma of the Mediastinum Surgical Treatment William F Rienhoff, Jr 

2 Regression of Retinitis in a Case of Arterial Hypertension James Bordley, III 

3 Parietal Lobe Syndrome with Motor Aphasia with Autopsy Findings Wendall 

Muncie 

4 Lymphoblastoma Simulating Hodgkin’s Disease Henry M Thomas, Jr 

5 A Case of Malta Fever Charles W Wamwright 

6 Addison’s Disease Treatment with Desoxy-Corticosterone Acetate George 

Thorn 

7 Type III Pneumonia Three Cases Treated with Anti-Pneumococcus Rabbit 

Serum Carmichael Tilghman 


Under the Presidency of Dr James Alex Miller, F A C P , the New York 
Academy of Medicine conducted its Eleventh Annual GRADUATE FORTNIGHT, 
October 24-November 4, 1938 These meetings have become popular as concentrated 
postgraduate courses for physicians not only in the area of New York City, but from 
more distant points 

Dr Charles F Tenney, F A C P and Governor of the College for Eastern New 
York, and Dr Mahlon Ashford, F A C P , acted as Chairman and Secretary, re- 
spectively, of the Graduate Fortnight Committee Among other members of the 
Committee were Dr Thomas T Mackie, F A C P , Dr Herman O Mosenthal, 
F A C P , and Dr Bernard S Oppenheimer, F A C P Dr Mackie also acted as the 
Chairman of the Committee on Clinics 

The Fortnight was given over particularly to the subject of diseases of the 
blood and blood-forming organs Among invited guests were Dr George R Minot, 
FACP, Professor of Medicine at Harvard University, Dr Cyrus C Sturgis, 
F A C P , Professor of Internal Medicine at the University of Michigan Medical 
School , Dr Russell L Haden, FACP, Chief of the Medical Division of the Cleve- 
land Clinic , and Dr Claude E Forkner, FACP, Assistant Professor of Clinical 
Medicine at Cornell University Medical College Fellows and Associates of the Col- 
lege filled thirty -nine different appointments on the program 


Sectional Meeting, Southern Illinois District, American College of 

Physicians 

This year the annual meeting of the Fellows and Associates of the College from 
southern Illinois was combined with the Sixty-fourth Semi-Annual Meeting of the 
District Medical Society of Central Illinois, and was held at Decatur, November 15, 
1938 

The meeting began at seven-thirty m the morning with a number of selected 
sur gical clinics followed by a climco-pathological conference and a tumor confer- 
ence The Decatur and Macon County Hospital provided a complimentary luncheon, 
after which the meeting adjourned to the Macon County Tuberculosis Sanatorium, 
where a motion picture, “ Let My People Live,” was shown 

The program from two o’clock in the afternoon on was sponsored especially by 
Fellows of the College and consisted of the following 

Complications and Sequelae of Coronary Occlusion ” — Dean F Stanley (Associate), 
lt Decatur Discussion Dr Edgar M Stevenson, FACP, Bloomington 
Paget’s Disease ” — Dr M E Rose (Associate), Decatur Discussion Dr Harold 
Swanberg, FACP, Quincy 
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“ Subdural Hematoma ” — Dr O O Stanley, F A C P , Decatur Discussion Dr 
George Parker, F A C P , Peoria 

“Undulant Fever” — Dr C M Jack, FA CP, Decatur Discussion Dr Warner 
H Newcomb, F A C P , Jacksonville 
“ Diagnostic Procedures m Tuberculosis ” — Motion Picture 

“ Pulmonary Tuberculosis — Demonstrations ” — Dr DON Lindberg, F A C P , 
Decatur Discussion Dr Robinson Bosworth, F A C P , East St Louis 

In the evening there was a social gathering, and informal reception by the 
Macon County Medical Society, and dinner at the Hotel Orlando The address of 
the evening, “ The Challenge to American Medicine,” was delivered by Dr James 
D Bruce, F A C P and Regent of the College, V ice President in Charge of Post- 
graduate Education, University of Michigan 


Sectional Meeting, Rhode Island Members or the College 

One of the largest gatherings of medical men in Rhode Island was held at the 
Memorial Hospital, Pawtucket, in connection with Interne Alumni Clinic Day under 
the Chairmanship of Dr John F Kenney, F A C P 

Clinics bv the staff were given ,n the morning and were attended by all the Rhode 
Island Fellows and Associates The afternoon program was turned over to the 
following members of the College 

“Coronary Insufficiency” — Dr William D Stroud, FA CP, Professor of Cardi- 
ology, University of Pennsylvania Graduate School of Medicine 
“ Endocrine Therapy m the Treatment of Allergic Disorders ” — Dr Harry Bond 
Wilmer, F A C P , Assistant Professor of Clinical Immunology, University of 
Pennsylvania Graduate School of Medicine 
“Acute Hepatic Cellular Disease” — Dr George Morris Piersol, FA CP, Vice 
Dean for Medicine, University of Pennsylvania Graduate School of Medicine 

Included also on the afternoon program was Dr Alexander Randall, Medical 
Professor of Urologv, University of Pennsylvania and the title of Ins speech was 
“ Obstructive Uropathy ” 


Under the Presidency of Dr Elliott P Joslin, F A C P , Clinical Professor of 
Medicine, Emeritus, Harvard Medical School, and Medical Director of the George F 
Baker Clinic, New England Deaconess Hospital, the Inter-State Postgraduate Medical 
Association of North America held its Twenty-third Assembly m Philadelphia, Oc- 
tober 31 — November 4, 1938 

Among contributions to the program by Fellows of the College were the fol- 
lowing 

Diagnostic Clinic “ Acute Coronary Occlusion ” — Dr G Harlan Wells, Philadelphia, 
Pa 

Diagnostic Clinic “ The Significance of Jaundice ” — Dr Henry A Christian, Boston, 
Mass 

Diagnostic Clinic “ The Treatment of Anemia ” — Dr Russell L Haden, Cleveland, 
Ohio 

Address “ The Therapeutic Value of Blood Transfusions ” — Dr Cyrus C Sturgis, 
Ann Arbor, Mich 
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Address “Obscure Fevers as Diagnostic Problems”— Dr George Blumer, New 
Haven, Conn 

Diagnostic Clinic “ Diagnostic Significance of Pam ” — Dr Frederick J ICalteyer 
(Associate), Philadelphia, Pa 

Therapeutic Clinic “The Treatment of Dehydration and Edema” — Dr James H 
Means, Boston, Mass 

Address “ Immediate and Ultimate Prognosis m Heart Disease ”■ — Dr Paul D 
White, Boston, Mass 

Address “ Diagnosis and Treatment of Bronchogenic Carcinoma ” — Dr Arthur C 
Christie, Washington, D C 

Diagnostic Clinic “Diabetes Mellitus fiom an Endocrinological Viewpoint” — Dr 
Elliott P Joslm, Boston, Mass 

Address “ A Medical Appraisal of the Surgery of Pulmonary Tuberculosis ” — Dr 
William S Middleton, Madison Wis 

Diagnostic Clinic “Non-Orgamc Disorders of the Digestive Tract” — Dr Alfred 
Stengel (Master), Philadelphia, Pa 

Diagnostic Clinic “ Somatic Complaints in the Neuroses , Case Presentations ” — Dr 
Peter T Bohan, Kansas City, Mo 

Diagnostic Clinic “ Hodgkin’s Disease ” — Dr Warfield T Longcope, Baltimore, Md 

Address “ The Object and the Value of Preoperative and Postoperative X-Ray Treat- 
ment in Carcinoma of the Breast ” — Dr George E Pfahler, Philadelphia, Pa 

Address “The Prognosis and Treatment of Rheumatic Heart Disease” — Dr Fred 
M Smith, Iowa City, Iowa 

Address “ Pellagra ” — Dr John H Musser, New Orleans, La 

Diagnostic Clinic “ Carcinoma of the Larynx with Special Reference to End Re- 
sults ” — Dr Louis H Clerf, Philadelphia, Pa 

Diagnostic Clime “ The Differential Diagnosis of Diseases of the Chest and Ab- 
domen ” — Dr David Riesman, Philadelphia, Pa 

Address “The Present Status of Our Knowledge of the Suprarenal Cortical Hor- 
mone ” — Dr George A Harrop, New Brunswick, N J 

Address “ Studies m Growth — Precocious and Malignant ” — Dr Leonard G Rown- 
tree, Philadelphia, Pa 

Address “ Influenzal Pneumonias Observations on Their Pathological Features and 
Clinical Characteristics ” — Dr Robert G Torrey, Philadelphia, Pa 


Dr Edw’ard L Bortz, F A C P and Governor of the College for Eastern 
Pennsylvania, Philadelphia, was elected November 16 as President-Elect of the Phila- 
delphia County Medical Society 


Analysis of Circulation, “Annals of Internal Medicine” 

'} he Executive Offices of the College recently completed a detailed analysis of the 
1938 atl ° n ° f the Annals of Internal Medicine, using the circulation of the June, 
Ame’r The circuIatlon of the Annals is not restricted to members of the 

tutions Can C ° iiege o{ Physicians alone, but goes to many other physicians and msti- 

annwl the interest of members of the College, the following specialty and regional 
are reproduced 
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Specialty Analysis 


(Volume XI, No 12) 


Primary 

Specialty 

Internal Medicine 2,518 

Allergy 10 

Arthritis 5 

Aviation and Military Medicine 8 

Cardiology 56 

Diseases of the Chest 49 

Endocrinology 7 

Gastro-enterology 43 

Hematology and Blood Diseases 3 

Immunology and Preventive Medicine 7 

Medical Education and Administration 22 

Metabolic Diseases 11 

Physical Therapy 

Research 8 

Tropical Medicine 5 

Tuberculosis 80 


Secondary 

Specialty 


116 

40 

17 

398 

122 

51 

208 

20 

12 

23 

112 

16 

39 

23 

94 


Total sub-special ties 

314 

1,291 

Total, Internal Medicine 

2,832 

1,345 

General Medicine 

457 

31 

Neurology and Psychiatry 

191 

128 

Medical Libraries and Societies 

164 


Hospitals 

148 


Pediatrics 

145 

21 

Pathology, Clinical Pathology 

133 

93 

Radiology, Roentgenology 

97 

23 

Editors and Publishers 

69 


Medical Manufacturers 

41 


Dermatology, Syphilology 

38 

38 

Public Health, Student Health 

38 

18 

Surgical Specialties 

33 

8 

Miscellaneous 

95 

48 

No Secondary Specialty Given 


2,728 


4,481 

4,481 


Regional Analysis 
(Volume XI, No 12) 

Middle Atlantic States 
Central States 
Southern States 
Western States 
New England States 
U S Possessions 

Total, United States 
Canada 
Europe < 

Asia 

South America 
Mexico 

Other Countries 


1,609 

1,176 

610 

492 

329 

49 

4,265 

95 

57 

23 

16 

7 

18 

4,481 


Dr Herman M Baker, F A C P , Evansville, President of the Indiana State 
Medical Association, has appointed a committee to study the present national situation 
relating to the future practice of medicine 

Dr Roscoe H Beeson, F A C P , Muncie, is among the appointees 
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Construction recently was started on a new five-story, southern colonial style 
medical building at the University of North Carolina m Chapel Hill Administrative 
offices, the division of public health, departments of anatomy, biologic chemistry, 
pathology, pharmacology, physiology, bacteriology, public health, and laboratories, 
seminar rooms and a large library will be housed herein Dr William deB Mac- 
Nider, F A C P , is the Dean of the Medical School 


Dr Frank H Krusen, F A C P , Rochester, Minn , was recently installed as 
President of the American Congress on Physical Therapy 


Dr Thomas Parran, F A C P , Surgeon-General of the U S Public Health 
Service, was one of the principal speakers at the dedication exercises for a new 
library building of Abbott Laboratories, pharmaceutical manufacturers, m North 
Chicago, 111, October 7 The dedication of this building marked the fiftieth anni- 
versary of this organization 


Dr Burton R Corbus, F A C P , Grand Rapids, Mich , was made President- 
Elect of the Michigan State Medical Society at its last annual meeting 

Dr Henry A Luce, F A C P , Detroit, Mich , was installed as President 


The Michigan State Medical Society has initiated annual convocations for certi- 
fication in graduate education The first convocation was held during September, and 
was established to certify those physicians who attended special sessions in graduate 
education for four years Physicians who complete the first term of attendance 
at these courses of graduate lectures will be indicated as “ associate fellows,” and 
those who complete a second term will be indicated as “ fellows ” 

At the first convocation, more than five hundred physicians received certificates 
Physicians may participate either in the extra-mural courses or in the intramural 
courses offered at the University of Michigan Medical School and Wayne University 
College of Medicine 

Dr Henry A Luce, F A C P , Detroit, presided at the convocation, and Dr 
James D Bruce, F ACP , Ann Arbor, Vice President m Charge of Graduate Edu- 
cation at the University of Michigan, delivered an address on “ The Challenge of 
Medical Service ” 


Dr Joseph C Doane, F A C P , Philadelphia, is Editor of “ Modern Hospital ” 
A special issue last September marked the twenty-first anniversary of its founding 


Dr Philip I Nash, F A C P , Brooklyn, President-Elect of the Medical Society 
of Kings, and Dr John P Peters, Professor of Medicine at Yale University School 
of Medicine, New Haven, were the principal speakers at a symposium on “ The 
Future of American Medicine,” October 21, under the auspices of the Interne Coun- 
cil of America 


Thomas T Mackie, F A C P , New York, N Y , and Di Robert L Levy, 
1 .ACP, N ew York, N Y, were among the guest speakers at the seventh Post 
Graduate Medical Assembly of South Texas held at Houston m November 


,, , Dr An drew D Hart (Associate) has been appointed Professor of Clinical 
Medicine and Director of Student Health at the University of Virginia, Charlottes- 
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The Tenth International Congress of Military Medicine and Pharmacy will be 
held in Washington, D C , May 7-15, 1939, under the Presidency of Major General 
Charles R Reynolds, F A C P , Surgeon-General of the U S Army Invitations to 
participate have been sent to all parts of the world by the President of the United 
States, and many countries have already sent acceptances 


Under the leadership of Dr Walter L Treadway, F A C P , Assistant Surgeon- 
General of the U S Public Health Service, a symposium on mental health will be 
presented before the Section on Medical Sciences of the American Association for 
the Advancement of Science, Richmond, Va , December 28-30 

The American Psychiatric Association, the U S Public Health Service, the 
Mental Hospital Survey Committee and the National Committee for Mental Hygiene 
are assisting It is said that (this is the first time in the history of American psy- 
chiatry that the subject of mental health has received special attention as a major 
topic on the program of this large scientific body, which has an active membership of 
over nineteen thousand, and an affiliate membership of three-quarters of a million 


Dr Samuel M Feinberg, F A C P , Chicago, addressed the Tippecanoe County 
Medical Society at La Fayette, Ind , November 8, on “ Newer Developments and 
Common Misconceptions of Allergy ” 


A meeting of the Maine members of the American College of Physicians was 
held at the Maine Geneial Hospital in Portland on December 2 The scientific pro- 
gram follows 

1 Chronic Non-tuberculous Pulmonary Disease, with motion pictures — Dr Francis 

J Welch, Portland 

2 Observations in Coronary and Renal Injection Studies — Dr Julius Gottlieb, 

Lewiston 

3 Laboratory Diagnosis of Typhoid Fever — Dr Mortimer Warren, Portland 

4 Bachman Shin Tests and Eosinophil Counts in Individuals Who Have Previously 

Suffered from Trichinosis — Dr Richard S Hawkes, Portland 

5 Cardiac Infarction Involving the Lateral Wall of the Left Ventricle — Dr E H 

Drake, Portland 


POST-CONVENTION 1 OUR 1 0 MEXICO CITY 

(Consult page 16 of the Advertising Section for detailed announcements concerning 
this Post-Convention Tour following the New Orleans Session of the 
College, March 27-31, 1939 ) 

Mexico City has been traditionally the center of national life since long before 
the Spaniards discovered the American Continent It is today the center of the 
cultural, social, economic and political life of Mexico Mexico City is to the Mexi- 
cans what Paris is to the French 

The Mexico City of today that you will see is entirely different from the original 
crude village that was its seed, and from the proud capital of the Aztecs that Cortez 
saw as he gazed down into the valley from the heights above The original city was 
razed to the ground and a new one built in its place by Cortez, in the second, and 
greatest phase of his career, that of Colonizer Many of those buildings, now several 
centuries old, \ou will see on your tour around the city 

In Mexico City centuries rub elbows One’s imagination is stimulated by its 
high lights and shadows A modern assembly plant turns out tractors and six miles 
away the Indian is turning over the top soil with the help of a wooden plow, just as 
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his forebears did centuries ago You admire the vast Palace of Fine Arts m all its 
modern marbled magnificence and within a stone’s throw you will find a dozen build- 
ings dating back to the 16th century The fashionable “ sub-deb ” with a frock typi- 
fying “ le dernier cri ” may be walking down Madero Avenue and actually rubbing 
elbows with a group of “ pilgrims ” from some remote highland village, who have 
been frightened nearly out of their brown skins by the rush of the city’s street 
traffic, where for twenty years not a horse drawn vehicle has turned You see so 
many centuries in one day that it takes weeks to digest it 

The National Cathedral, begun in 1525 on the site of the principal pagan temple 
of the Aztecs and completed in 1575, recognized now as the oldest and finest religious 
structure in any of the Americas, the National Palace, built, by order of the King of 
Spam, to replace the burnt and pillaged palace of Montezuma, in 1692, the National 
Museum where the ancient monoliths, pagan idols, and sacrificial stones of a for- 
gotten race have been preserved, the National Pawn Shop, conceived and founded a 
full year before the American Revolution by a charitable man to lend money to the 
poor at low interest rates, the National University, scattered about the city and 
built, by the royal order of Charles V of Spam, a full century before the founding 
of Harvard, the House of Tiles and Iturbide Palace, on the Avemda Madero, in the 
heart of the modern business section, two places of unusual interest, the Paseo de la 
Reforma, Mexico City’s “ Fashion Lane ” and streets of magnificent homes, that 
leads to the entrance to Chapultepec Park, and Chapultepec Castle, former home of 
the Presidents of Mexico and former palace of the Emperor 

Venturing afield m our explorations of this ancient and interesting country we 
shall see the Pyramids of San Juan Teotihuacan These black, brooding monuments, 
that have been unearthed in the last few years, are of an indeterminate age and 
origin, but have been guessed by archeologists to antedate the Pharaohs’ Tombs in the 
Valley of the Nile The biggest of the group, the Pyramid of the Sun, is larger 
at the base than any of the Egyptian Pyramids and almost as tall Queer carvings 
and symbolic writings decorate the interior chambers and set the world to guessing 
at their meanings, at the minds that conceived them and the hands that fashioned 
them untold centuries ago Engineers who have seen the structure have marveled at 
the mathematical exactness of their erection, and have scratched their heads in 
wonder over what manner of man could have transported the huge blocks and set 
them one upon another by no other agency than manpower They are a glimpse 
into the closed book of the past, a definite proof that man had a knowledge of art 
and the exact sciences long before our own civilization came into being 

Cholula was, at the time of the Conquest, the religious center of the Aztec 
Empire It was here that Cortez, m his righteous wrath against the heathen prac- 
tices of the high priests, conquered the city and set about to fulfill his vow that he 
would erect a church for every day in the year There are over three hundred of 
them, beautiful examples of the artistic nature that the Cholulans must have had, 
for it was they and their descendants who built them under the lash of their Spanish 
masters The Cathedral is regarded as the most beautiful rehgous edifice south of the 
Rio Grande 

Puebla, the third largest city m the Republic, is often called the “ City of 
Churches ” It is also the home of the renowned Talavera pottery and tile industry, 
and many of its homes and buildings are roofed and floored with the colorful and 
decorative material 

Cuernavaca is an exceedingly picturesque town with a delightful air of antiquity 
ortez built a palace here m 1530 and we shall see the same magnificent panorama 
iat delighted him The Cathedral was built in 1529 and Mass was said there a hun- 
, years before the landing of the Pilgrims You will wander through the 
P aza, the market, and the dozens of shoe shops in one of which you will probably 
' a pair of woven leather sandals for which Cuernavaca is famous Of course 



902 


COLLEGE NEWS NOTES 


you will see Diego Riveia’s frescos in Coitez’ Palace and wander through the Borda 
Gardens which witnessed many of Maximilian’s and Carlotta’s tragic days 

The Monastery at Acolman looks like a massive fortress, but its facade and 
cloisters are arresting The bizarre frescos painted hundreds of years ago will cap- 
tivate you, though the ravages of time and flood have been unkind to some of them 

The present Basilica at Guadalupe which dates from 1709 was built in honor 
of the Virgin of Guadalupe, patron saint of Mexico and Latin-America Here we 
may see a “ pilgrimage ” from some nearby or remote village, offering tribute to the 
beloved Virgin The legend of her apparition before the humble Indian, Juan Diego, 
has gripped the heart and imagination of the Mexican people There she is per- 
petually enshrined 

Puebla is one of the oldest cities in Mexico and one which most perfectly re- 
tains its colonial atmosphere Its stiategic position aslkey to the capital made it the 
center of strife for years Puebla is a gem with its well laid out streets, its over- 
powering churches wliosfe multicolored domes glisten in the Mexican sunlight and 
its famed Talavera pottery and tiles, which industry was brought over by the 
conquerors t 

Xochinnlco, the Floating Gardens, is a unique and beautiful combination of 
lakes, canals and gardens We ride the canals in flat bottom boats, plying our way 
among the flower laden islands that have been formed by nature from floating masses 
of twigs and branches covered with earth It is a rare and lovely experience to ride 
these shaded, flower-lined waterways whose quiet is disturbed only by the birds 
No matter which way you look you see flowers on island gardens, pleasant looking 
Indians balanced in canoes offering flowers for sale or with musicians singing and 
strumming guitars No streets and no houses face the canals and you will be punting 
along a world of islands and canals with everybody happy and gay 


OBITUARY 

DOCTOR KALLMAN MEYER DAVIDSON 

With the death of Dr Kallman Meyer Davidson, F A C P , Boston, 
Mass , m his seventv-sixth year, on July 22, 1938, there passed from our 
midst a striking personality embodying qualities which give a place of 
honor to the family physician Cultured, keeping zealously abreast with 
medical progress, endowed with a good stock of common sense and a fine 
sense of humoi, he was the beloved advisor of three generations 

He had been m active medical practice for over half a century, and since 
1891 in Boston Pie brought to our community at that time a combination 
of the best in Russian-Jewish culture with the thorough training in medicine 
afforded m Germany in the last quartei of the nineteenth centuiy, under the 
direct influence of men like Hermann, Virchow, Koch, Ehrlich, Naunyn and 
Minkowski Thus prepared and with a naturally keen and inquisitive mind 
he w^as from the first a pioneer in raising the standards of medical practice 
especially among the immigrant part of our population This w^as recog- 
nized not only by the people he served but also by the leaders of the pro- 
fession, as shown by the friendship m those days of such men as Frederick 
C Shattuck, Maurice IT Richardson and Reginald H Fitz 
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Particularly noteworthy was his active leadership m developing hospital 
service among his people here in Boston In 1903 he was the prime mover 
in the organization of the Mount Sinai Dispensary, and m 1913 he was a 
leader m the founding of the Beth Israel Hospital, which has since developed 
into an outstanding institution 

Doctor Davidson was an indefatigable woikei and always considered the 
practice of medicine as clinical research He loved books and read exten- 
sively the medical literature Ever young in spirit and m his interests he 
was a familiar figure at medical gatherings, and found great pleasure in his 
membership m the American College of Physicians 

He was a man of great fortitude and bore most courageously two calam- 
ities m his life — the loss of his beloved wife and more recently the untimely 
death of his brilliant son, Dr Percy B Davidson 
His memory will long be cherished 

Hyman Morrison, M D 

DOCTOR ARTHUR EVERETT AUSTIN 

Dr Arthur Everett Austin, F A C P , Boston, Mass , died at Windham, 
N H , August 22, 1938 , aged, 77 years 

Dr Austin was born m 1861 After securing an A B degree from 
Bowdom College m 1883, he went on to the Harvard University Medical 
School, where he received a degree of M D m 1887 In the same year he 
also received a degree of A M from Bowdom College In 1895 and 1897, 
he pursued postgraduate work in biochemistry at the University of Berlin, 
and m 1904-05 he took postgraduate work in gastro-enterology at the Uni- 
versity of Vienna Later he held the chair of Professor of Biochemistry at 
the University of Virginia and also at the University of Texas, and at his 
death was Professor Emeritus of Theory and Practice of Medicine at the 
Tufts College Medical School m Boston He has served on the medical 
staffs of the Mt Smai Hospital and the Massachusetts General Hospital in 
Boston, and served as Major m the Medical Corps, U S Army, during the 
World War His interest was primarily m diseases of the digestive tract, 
and he wrote various papers concerning such diseases He was a member 
and former councillor of the Massachusetts Medical Society, member of the 
American Medical Association, and had been a Fellow of the American Col- 
lege of Physicians since 1920 

William B Breed, M D , F A C P , 

Governor for Massachusetts 

DOCTOR JAMES ALLEN JACKSON 

Dr James Allen Jackson, F A C P , died December 1, 1938, of leukemia 
Lor the past eighteen years he was Superintendent of the Danville State 
Hospital for Mental Diseases He was born in Upatoi, Ga , attended the 
University of Georgia and was graduated from Jefferson Medical College 
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of Philadelphia m 1906 lie served as Resident Pathologist at the Phila- 
delphia Geneial Hospital, 1906 to 1908, and as Pathologist to the Central 
Indiana Hospital for the Insane from 1908 to 1910 He returned as Chief 
Resident Physician to the Philadelphia Hospital for Mental Diseases, where 
he served from 1910 to 1920 In addition to being Superintendent of the 
Danville State Hospital, he was Consultant to the George F Geisinger Me- 
morial Hospital, Bloomsburg Hospital and Wilhamspoit Hospital, also 
Consultant-at-large m Mental Hygiene to the United States Public Health 
Service He was a member of the Montour County Medical Society, Penn- 
sylvania State Medical Society, Philadelphia Psychiatric Society, Philadel- 
phia Neurological Society, American Medical Association, American Psy- 
chiatric Association, and had been a Fellow of the American College of 
Physicians since 1923 

Dr Jackson wrote extensively on mental hygiene, and organized a chain 
of mental hygiene clinics in central Pennsylvania to serve those unable to be 
admitted to Danville lie was 33d degree Mason, and a member of the Edi- 
torial Staff of the Modern Hospital Magazine 

Dr Jackson was a tireless worker In addition to his professional skill 
and energy, he enjoyed the fiiendslnp and esteem of a large circle of friends 
The profession and the community have, in his death, lost an outstanding 
leader 

Edward L Bortz, M D , F A C P , 
Governor for Eastern Pennsylvania 

DOCTOR JOSEPH MILLEN KING 

Joseph Milieu King (Fellow), Los Angeles, died October 27th on his 
66th birthday He was sitting in his automobile at the time about to leave 
his home for a professional call Though he had had a coronary disease and 
knew the possibilities he kept working whenever he felt able 

Dr King was born in the Parish of St James, New Brunswick He 
early moved to Pennsylvania, doing his pre-medical work at Geneva College 
In 1889 he moved to San Diego Aftei teaching school for a couple of 
years he entered the College of Medicine of the University of Southern 
California, where he was graduated in 1895 Dr King w r as a member of 
his County and State Associations and a Fellow of the A M A He was a 
past President of the Los Angeles County Medical Association, the Southern 
California Medical Association and the California State Medical Association 
He was a past President of the Los Angeles Clinical and Pathological So- 
ciety of which he was also a founder member He was a Clinical Professor 
of Medicine in the Medical School of the University of Southern California 
at the time of his death 

Dr King did graduate work at Johns Hopkins in 1904 and at Berlin, 
Munich and Vienna in 1912—13 Throughout his professional life Di 
King was a member of the Staff of St Vincent’s Hospital, at one time being 
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Chairman of the Staff He was also a member of the Staff of several other 
Los Angeles Hospitals In all his professional cncles his friendliness, force- 
ful personality and sage counsel were highly valued He was a fine man and 
a good physician whose memory will live long after him 

Egerton Crispin, M D , F A C P , 

Regent 


DOCTOR DAVID R CLARK 

Dr David R Clark (Associate), of Detroit, Michigan, died July 3, 
1938, after a year’s illness 

Born January 26, 1874, m Port Clinton, Ohio, he was graduated from 
the University of Michigan Medical School in 1895 After several years’ 
practice m Niles, Michigan, he came to Detroit where he specialized m 
psychiatry 

For over forty years, Dr Clark had been Senior Medical Officer of St 
Joseph’s Retreat, Dearborn, and for twenty years of the psychopathic de- 
partment of Detroit Receiving Hospital He was past president of the De- 
troit Society of Psychiatry, and a member of the American Psychiatric Asso- 
ciation At the time of his death, he was one of the elder of the Detroit 
group of psychiatrists 

Besides his institutional appointments, Dr Clark had a large practice 
of devoted patients An able psychiatrist, he was also an earnest student of 
sociology He was active in advocating hospital additions and improve- 
ments m the care of mental cases in this state 

Greatly beloved by the profession for Ins keen clinical insight, warm 
friendship to his friends and loyalty to his ideals, Dr Clark will be greatly 
missed by the physicians and the public whom he so ably served 

Henry R Carstens, M D , F A C P , 

Governor for Michigan 

DOCTOR FELIX P CHILLINGWORTH 

Doctor Felix P Chilhngworth (Fellow), aged 55 years, died at his sum- 
mer home m Concord, Massachusetts, on June 29, 1938, after a serious ill- 
ness of eight months 

Doctor Chilhngworth was a graduate of the Yale School of Medicine m 
1907, and practiced medicine in Hoddam, Connecticut, for four years, but 
lus aptitude for research and teaching found an outlet when he went into the 
Department of Physiology at Kansas Unrversity m 1912, and then m 1913 
to Tulane University in New Orleans where until 1919 he was Assistant 
Professor of Physiology During the years of the war, m addition to his 
medical teaching, he was physician to the Louisiana Leper Colony at Car- 
a tile which later was taken over by the United States Government In 1919 
he became Professor of Physiology m the Tufts Medical and Dental Schools 
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in Boston, Massachusetts, and m 1929 Professor of Pharmacology m 
same schools 

His research publications have been extensive both m British and Arm 
can medical journals 

Doctor Chillmgworth was a great lover of travel and in his later yc 
took up etching as a hobby He was a member of various social clubs 
Massachusetts, Connecticut and Louisiana, and held membership m m; 
medical and scientific organizations 

He is survived by his widow, Gertrude Smith Chillmgworth, two sc 
William Felix Chillmgworth and Philip Oliver Chillmgworth and a sis 
Lillie M Bryant 

William B Breed, M D , F A C P , 

Governor for Massachusetts 

DOCTOR LOUIS M WARFIELD 

Dr Louis M Warfield, of Milwaukee, Wisconsin, died September 
1938 Dr Warfield was born in Savannah, Georgia, m 1876, received 
A B degree m 1897, and M D degree in 1901 from Johns Hopkins L 
versity Immediately after graduating, he went to the Rockefeller In 
tute, where he did work in pathology Following this, he studied abr< 
for a year and one half, after which he returned to Savannah, and ente 
practice He then went to St Louis, where he was Secretary of the Ai 
Tuberculosis Association, and fiom St Louis, he came to Milwaukee, i 
was m charge of the medical service at the Milwaukee County Dispens; 
and Hospital During the war, he held a commission as Major, and a 
stationed at Jefferson Barracks, Missouri, where he was chief of the medi 
service For two and one half years (1922-1924), he was Professor 
Medicine at the University of Michigan Following his resignation, 
spent several months abroad, and again returned to practice medicine 
Milwaukee with his special interest centered in cardiovascular disea; 
In 1925, Dr Warfield established the Milwaukee Internists Club, whicli 
now the Milwaukee Society of Internal Medicine He was a member of ■ 
American Medical Association, the American Association of Physiciai 
the American College of Physicians , was a past president of the Milwaul 
Academy of Medicine, an emeritus member of the Central Society : 
Clinical Research , a member of the Chicago Internists Society , a past edi 
of the Wisconsin Medical downal, and at his death president of the W 
consin Anti-Tuberculosis Association 

Rock Sleyster, M D , F A C P , 

Governor for Wisconsin 



